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INTEC CPP-603 Basin Water Treatment System
Closure: Process Design

1. PURPOSE

This document describes the engineering activities that have been completed in support of the
closure plan for the Idaho Nuclear Technology and Engineering Center (INTEC) CPP-603 Basin Water
Treatment System. This effort includes detailed assessments of methods and equipment for performing
work in four areas:

1. A cold (nonradioactive) mockup system for testing equipment and procedures for vessel cleanout
and vessel demolition.

2. Cleanout of process vessels to meet standards identified in the closure plan.

3. Dismantlement and removal of vessels, should it not be possible to clean them to required
standards in the closure plan.

4. Cleanout or removal of pipelines and pumps associated with the CPP-603 basin water treatment
system. Cleanout standards for the pipes will be the same as those used for the process vessels.

2. BACKGROUND

2.1 Expected Closure Plan Requirements

The draft closure plan includes specific numerical limits for contaminants of concern. The draft
closure plan has not been approved. Action levels are subject to change per approval of the
“HWMA/RCRA Closure Plan for the Idaho Nuclear Technology and Engineering Center CPP-603
VES-SFE-106 Tank and Basin Water Treatment Systems,” (DOE-ID 2002). A vessel or pipeline will be
considered clean if the final rinsewater from the equipment meets these published limits. These values are
given in Table 1.



Table 1. Contaminants of concern and action levels.

Health-Based TCLP Regulatory
Contaminants Concentration Level Level Action Levels
of Concern Health Effect (ppm) (ppm) (ppm)*
2-Butanone Na 1.00E+05 2.00E+02 2.00E+02
4-Methyl-2-pentanone Na 1.00E+05 — 1.00E+05
Aluminum Na 1.00E+05 — 1.00E+05
Arsenic Ca 2.70E+00 5.00E+00 2.70E+00
Barium Na 1.00E+05 1.00E+02 1.00E+02
Cadmium Ca 9.80E+02 1.00E+00 1.00E+00
Chromium Ca 4.50E+02 5.00E+00 5.00E+00
Lead Na 7.50E+02 5.00E+00 5.00E+00
Mercury Na 6.10E+02 2.00E-01 2.00E-01
Selenium Na 1.00E+04 1.00E+00 1.00E+00
Silver Na 1.00E+04 5.00E+00 5.00E+00
Toluene Na 5.20E+02 — 5.20E+02
Uranium Na 1.18E+03 — 1.18E+03

Na = noncarcinogen

Ca = carcinogen

— No toxicity characteristic leaching procedure (TCLP) value

a. If no TCLP, the action level is the calculated health-based concentration level. If the calculated health-based concentration
level is greater than TCLP then the action level is less than TCLP.

2.2 Vessels to be Cleaned or Removed

There are 10 tanks in the system to be closed: three sand filters, four ion exchange vessels, a filter
backwash tank, a clarifier, and a regenerant makeup tank. The sand filters and ion exchange vessels have
internal distribution and collection headers. The filter backwash tank and the regenerant solution tank
have no internal piping. The clarifier has a small, enclosed mixing zone in the center of the vessel. Table
2 provides a description of the tanks.

All vessels are located in Building CPP-603. The sand filters, clarifier, and filter backwash tank are
located behind a shielded wall in the southeast corner of the facility. The new ion exchange tanks are
located in a shielded room near the east wall of CPP-603. The old ion exchange vessels are in another
shielded room in the same area. The regenerant makeup tank is adjacent to the new ion exchange tank
room.




Table 2. Estimates of liquid and solid volumes associated with vessel cleanout.

Volume Dimensions Estimate of
Vessel ID Vessel Name ( ;1) (diameter x Dewatered Comments
& length) Solids (gal)
SF-108 Filter Backwash Hold Tank 6,500 10 ftx 12.6 ft 325 Estimate 5% full of solids
SF-109 Clarifier 5,200 12 ftx 12.8 ft 104 Estimate 2% full of solids
(cone bottom)

SF-113 Sand Filter 1,163 6ftx55ft 582 Estimate media occupies
half of vessel volume

SF-114 Sand Filter 1,163 6ftx551t 582 Estimate media occupies
half of vessel volume

SF-115 Sand Filter 1,163 6ftx551t 582 Estimate media occupies
half of vessel volume

SF-130 Regenerant Makeup Tank 4,283 9ftx9ft 86 Estimate 2% full of solids

SF-131 New IX Column 1,421 55 ftx 8.1 ft. 711 Estimate media occupies
half of vessel volume

SF-132 New IX Column 1,421 5.5 ftx 8.1 ft. 711 Estimate media occupies
half of vessel volume

SF-101 Old IX Column 423 3ftx 8 ft 212 Estimate media occupies
half of vessel volume

SF-102 Old IX Column 423 3ftx8ft - Vessel is empty

Total 3,892
Volume
2.3 Piping To Be Cleaned or Removed

As noted above, some of the piping will be flushed and rinsed with demineralized water, and the
final rinse will be sampled and analyzed for those constituents identified in Table 1. The results of the
analyses will be compared to the closure action criteria shown in Table 1 to determine the appropriate
disposition pathway. Other piping, which consists mostly of abovegrade lines, will be removed without
flushing and managed in a Resource Conservation and Recovery Act (RCRA) Subtitle C facility. Table 3
lists the individual lines and the specific actions expected to be taken. The decision to remove or flush
lines was based on the perceived difficulty and expense of flushing compared to removal.




Table 3. Piping to be closed.

Piping Plan
Length (compare with drawings in

Line ID (ft) Appendix A)
2” PLA-100183 144 ft Decontaminate
2” PLA-101208 117 ft Decontaminate
2” PSA-100277 160 ft Decontaminate
2” PSA-100278 6 ft Remove
2” BWA-100280 2 ft Remove
2” BWA-100283 10 ft Remove
2” BWA-100284 2 ft Remove
2” PSA-100285 6 ft Decontaminate
3/4” PSA-100292 35 ft Remove
3/4” PSA-100293 10 ft Remove
2”PLA-100313 95 ft Decontaminate
4”PLA-100337 35 ft Decontaminate
4”PLA-100338 13 ft Decontaminate
Sand filter floor drain (unknown line number) 20 ft Decontaminate
3” PSA-105570 22 ft Decontaminate
4” PSA-105570 20 ft Decontaminate
3” PSA-105571 25 ft Remove
3” PSA-105572 40 ft Decontaminate
3” PSA-105573 8 ft Remove
3” PSA-105574 51t Remove
3” PSA-105575 15 ft Decontaminate
3” PLA-105576 15 ft Decontaminate
3” PSA-105584 15 ft Decontaminate
3” PSA-105585 3ft Remove
2” PSA-105586 4 ft Remove
2” PSA-105587 3ft Remove
2” PSA-105588 3ft Remove
3” PSA-105589 12 ft Remove
2” PLA-105591 108 ft Decontaminate
2” PLA-105592 15 ft Decontaminate




Table 3. (continued.)

Piping Plan
Length (compare with drawings in
Line ID (ft) Appendix A)
3” BWA-105593 381 ft Decontaminate
3” PLA-105597 2 ft Remove
2” PSA-106398 50 ft Decontaminate
1/2” RWA-113207 15 ft Remove
1/2” RWA-113208 15 ft Remove
6” PSN-101202 60 ft Remove
3” PLN-101203 30 ft Remove
1” BWN-101205 3ft Remove
1-12” PSN-101211 12 ft Remove
2” PSN-101212 30 ft Remove
2” HAN-101215 2 ft Remove
4” HAN-101219 51t Remove
2” PSA-110473 20 ft Remove
2” sand filter vent lines (3), unknown line number 40 ft Remove
Total piping length 1633 ft

3. VESSEL CLEANING
3.1 Scope

The vessel cleanout portion of the project will involve pumping water and solids from each tank,
then rinsing the tank to remove residual chemical contamination. The material removed from the vessels
will be pumped to high-integrity containers (HICs) for filtration. The filtrate will be collected in
temporary tanks and then pumped to the process equipment waste evaporator (PEWE) for further
treatment. The solids collected in the HICs will be stabilized to render them nonhazardous. The solids will
then be transported to the Radioactive Waste Management Complex (RWMC) for disposal. Bechtel
BWXT Idaho, LLC (BBWI) operations personnel will perform actual vessel cleaning. A subcontractor
will perform filtration, grouting, and transportation of the stabilized solids.

Before cleanout operations can begin, equipment will have to be installed in and around each
vessel. Scaffolding will be erected to allow operators to access the top of each vessel.

An overall process flowsheet is provided in Appendix A-1. As shown on that sketch, some of the
process equipment will be procured, installed, and operated by BBWI; some will be provided and
operated by a subcontractor. BBWI will be responsible for emptying the process vessels, for
decontaminating them, and for managing the water used in the process. The subcontractor will provide
equipment and materials for collecting and dewatering solids pumped from the vessels, stabilizing the



solids to meet RCRA requirements for disposal, transporting the stabilized solids for disposal, and
providing analytical support to the overall process.

Descriptions of the process equipment and operations are given below. Table 4 lists the BBWI-
supplied equipment and identifies if it will be used for vessel cleaning, vessel removal, or the mockup
tests.

The process will utilize the truck bay running east and west along the south side of CPP-603.
Essentially, all of the space from the east roll-up door to the intersection with the north-south truck bay
will be required. This area will be the location for the subcontractor’s equipment, the three polyethylene
(poly) tanks, and a small 90-day storage area for HICs containing stabilized solids awaiting analytical
results. The space in the truck bay should be adequate for two semi-trailers for subcontractor equipment,
the three 1,500 gallon tanks, and at least ten 60-in. HICs.

3.2 BBWI-Supplied Equipment for Washing
3.21 Centrifugal Pump

One centrifugal pump will be required. This pump will be electrically powered (480Vac, three
phase). This pump will be capable of producing supply pressures to the cleaning nozzle of up to 100 psi;
however, the current estimate is that 40 to 60 psi at 70 to 85 gpm, respectively, will be required for
effectively fluidizing the sand filter media and washing the inside of the unit. These flows and pressures
will require a pump in the 4 to 5-hp range and, as a result, 480Vac, three-phase power will be required to
operate the electric motor. This pump will be provided with a recirculation (relief) valve so that in the
event that the pump discharge was blocked, sufficient water can be rerouted back to the pump suction to
prevent damage to the pump internals due to overheating. Pressure to the wash nozzle located inside the
sand filter will be manually controlled by a manually operated globe valve on the rigid section of piping
outside of the vessel, where the wash nozzle is located. Adjacent and just downstream of the globe valve
will be a direct pressure-indicating device (pressure gauge) to monitor wash water pressure for the nozzle.
The supply water to the pump will be provided from the poly tank via a flexible hose. The rigid piping
section of the pump discharge prior to the flexible hose connection will contain a flow meter of sufficient
capacity to monitor flow rates to the wash nozzle as the pressure is adjusted by the manually operated
globe valve. All flexible hoses will be purchased with appropriate pressure rating and “Kam-lok®”-type
couplings (except garden-type hoses) for ease of installation.

3.2.2 Diaphragm Pump

Two air-operated diaphragm pumps will be required. One of the pumps will take suction from the
vessel being cleaned to remove the fluidized beds contents and wash water for transport to the HIC.
Diaphragm pumps were chosen for this application because of their ability to move solids and liquids
together. The suction line on the vessel pump will be of flexible polyethylene to allow it to be moved into
cramped areas to remove pockets of solids that may get trapped around vessel internals.

The second pump will be required to dewater the HIC by taking suction on the HIC connection port
that allows clean water to be removed through the filter media located inside the HIC. The water removed
from the HIC by the dewatering pump will be discharged back to the poly tanks. Air to operate the
diaphragm pumps will come from a portable compressor supplied from the equipment pool at the Central
Facilities Area. Flexible air hose (% in.) will be connected from the compressor using the typical
“Chicago”-style fittings to the ¥4-in. manual ball valve that is attached to the diaphragm pump. Air
exhausted from the pumps will be allowed to vent directly to the ambient environment.



Table 4. Equipment procurement list.

Total
System | Number e
Item Use® Units Utilities Notes
Required
Compressed Air | Electric Power | Demineralized
Water
Vessel Diaphragm MU, VC 2 each |30 scfm @ 60 psig Wilden W4
Pump
HIC Diaphragm Pump MU 1 each |30 scfm @ 60 psig Supplied with vendor
system for vessel
cleanout
Remote Video Camera | MU, VC 1 each 120 V, 1 phase, IST mini-PTZ unit
System 60 Hz
Composite Sampler MU, VC 1 each 120V, 1 phase, CENTEC model XXI
0.5 amp @ slurry sampler
60 Hz
Monitor and MU, VC 120 V, 1 phase,
Instruments 1 amp @ 60 Hz
Spray Nozzles MU, VC 2 each 70 gpm @ Lechler Teflon
40 psi Whirling type
Cleaning Spray MU, VC 2 each 480V, 3 phase, |approx. 100 gpm | Centrifugal-type pump
Pump/Water Recycle 5hp max.
Pump
Nibbler MU,? 3 each 120 V, 1 phase, Trumpf Model N
VR® 60 Hz 1000-0
Plasma Torch VR 2 each 120 V, 1 phase, Lincoln Pro-Cut 55
60 Hz
Nibbler Attachment MU, 2 each 120 V, 1 phase, Mockup to build
Device VR® 60 Hz prototype unit
Remote Video Camera | MU, PC 1 each 120 V, 1 phase, Toshiba mini-camera
System 60 Hz w/light
Sawzall Type MU, VR 2 each 120V, 1 phase, Milwaukee Model
Reciprocating Saw 10 amp @ 60 Hz 6537-22
Pipe Cutting PC 1 each 120 V, 1 phase, Tri-Tool clamshell
Equipment 60 Hz cutter
Sand Filter Unit MU 1 each Used commercial unit
Clarifier Tank Unit MU 1 each Used commercial unit
Poly Tank Unit MU 1 each New commercial unit
Flow Meter, local, 0 — | MU, VC 2 each 120 V, 1 phase, Commercial unit w/
100 gpm 60 Hz readout
Dewatering HIC MU 2 each Duratek or equivalent
units
Miscellaneous Piping, | MU, VC, As Commercial items
Valves, etc. PC required

a. MU — Mockup; VC — Vessel cleanout (including enclosure washdown); VR — Vessel removal; PC — Pipe cleaning/removal.
b. Including spares, if required.




3.2.3 Polyethylene Water Tanks

Three 1,500-gal tanks constructed of polyethylene will also be part of this system. These tanks will
hold the water supplied to the wash nozzle located inside the vessels during cleaning. The tanks will be
initially filled from an existing raw water line. For final rinsing, one of the poly tanks will be filled with
demineralized water. Tanks will be a purchased item from a supplier of such equipment with appropriate
feet or stand to set on the floor. The tanks will be furnished with an appropriate bottom connection for
supplying water to the centrifugal pump suction inlet. The poly tanks will allow water to be recycled from
the vessels via the air-operated diaphragm dewatering pump that will remove excess water from the HIC
where the solids from the vessels have been collected. A sample port will be provided on the tank supply
to the centrifugal pump for means of collecting water samples. This sample port will consist of a “tee” in
the hard piping section of the supply line with a ball valve and capped discharge connection that
personnel can manually operate to collect samples. During cleaning operations, this sample port will
provide samples to determine water quality before sending the water to the PEWE for evaporation.

3.2.4 Instrumentation
3.24.1 Composite Sampling System

A sampling system will be provided on the discharge side of the diaphragm suction pump that
supplies waste slurry to the HIC. The purpose of this sampling system will be to collect a sample of the
final demineralized rinsewater that is being removed from the vessel being cleaned so that sample(s) can
be sent an appropriate laboratory for analysis and documentation purposes. The sampling system that has
been selected is a resin slurry sampler manufactured by Centec of Gilroy, California. Specifically, the
Centec XXI Slurry Sampling System has been selected as the best candidate for obtaining adequate
sample material for the intended purpose at the present time. It functions by taking frequent “grab”
samples of water in a flowing stream for a selected amount of time and combining these small samples
into a larger composite sample. This system will be purchased for the mockup-testing phase with the
intention that this equipment will be used during the actual vessel cleaning operations. An appropriate
hard piping section will be fabricated for the sample module to properly interface with during mockup
testing. Since the material retrieved during sampling operations may be slightly radioactive and pose a
contamination issue, a glove box unit will be provided to house the appropriate parts of this sampling
system. Power requirements for this sampling system is 120Vac, single phase (one amp max).

3.24.2 Video Camera

The camera selected for this work is the Model RCS-1600 from RJ Electronics. This camera is only
1.16 in. in diameter and 8.3 in. long. It includes a built-in light system.

A console for a video monitor and controllers must be included.
3.24.3 Flow and Pressure Measurement

A pressure gauge is needed to monitor the pressure supplied to the spray nozzle. A simple bourdon
tube gauge will be used. The flow meter will be mounted downstream of the globe valve that controls

flow to the spray nozzle.

The flow meter will be a sliding vane type with local readout.



3.2.5 Hoses, Piping, and Fittings

The water circulation system must be capable of handling flow rates as high as 100 gpm and
pressures to 100 psi. The hose will be 1's-in. ID Hypalon or approved equal. Because the material is not
corrosive, carbon steel Schedule 40 for pipe will be used for all hard-piped section of water line shown in
Sketch SK-4 (Appendix A-1). All connections between steel pipe and hose will use quick disconnects
(e.g., Kam-lok®, or equal). Flow will be controlled using manually operated ball and globe valves.

3.2.6 Wash Adapter Plate

Sketch SK-4 shows that a pump suction line, a camera with a light, and a spray nozzle will be
lowered into each vessel to be cleaned. In general, these items will be lowered into the vessels through
existing manways in the vessel heads. For proper operation, wash adapter plates (WAPs) will have to be
fabricated. Because the different types of vessels do not all have the same manway configuration, it will
be necessary to fabricate more than one WAP. These adapters must provide a watertight seal to prevent
the spread of contamination during flushing. The suction line, spray nozzle, and camera must also be
capable of being repositioned in both the radial and axial positions within the vessel during cleanout.
Therefore, it must be possible to raise and lower the various lines as well as swivel them.

The vessel cleaning attachment will consist of a plate assembly that has three spherical-type
bearing mounts with holes through each unit to allow any one of the three services to be passed through
the ball. Mounting will be accomplished by use of L-bolts that will tighten around the mating lip on the
sand filter dogged hatch area and the old ion exchange dogged hatch area. This approach will allow the
vessel cleaning attachment to fit various sizes of vessel openings with a raised lip configuration. For a
vessel such as the flat-topped filter backwash hold tank that has no top penetration, a ringed-lip adapter
assembly will be fabricated and mounted directly onto the top of the vessel at the desired location for
achieving optimal cleaning and rinsing operations. This ringed-lip adapter assembly will be mounted
using a magnetic base drill tool capable of drilling and tapping a series of threaded mounting holes to
which the ringed-lip adapter would be attached using a gasketed seal interface. The WAP will then bolt to
the ringed-lip adapter assembly. For the new ion exchange vessels, the WAPs could be bolted to a plate
drilled to bolt to the flanged manway on the new ion exchange columns. Figures 1, 2, and 3 show the
general WAP configuration.

3.3 Operational Issues
3.3.1 Scaffolding

Prior to the start of the cleaning process, scaffolding will be installed around the ion exchange
vessels, regenerant solution tank, and backwash filter tank. Scaffolding has already been erected around
the sand filters to support sampling efforts. The clarifier will not require scaffolding because it has an
accessible walkway installed.

3.3.2 Special Requirements
3.3.2.1 Clarifier Cleaning

The clarifier is a relatively large open-top vessel. Sealing the top of the tank for spray washing
would be difficult. So the cleaning procedure for the clarifier will involve manual scrubbing of the
interior surfaces, rinsing with water, and pumping out liquids and solids with the diaphragm pump. For
rinsing, the spray nozzle can be removed from the wash line, and flow can be controlled with the globe
valve mounted on the spray nozzle supply line.
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3.3.2.2 Filter Backwash Tank Access

The filter backwash tank has a flat top without an installed manway. An appropriately sized hole
will have to be cut in the top of the tank to allow installation of the vessel manway cap. A pilot hole will
be cut with a magnetic-based drill, then a nibbler will be used to complete the hole and allow installation
of a WAP.

3.3.2.3 Old lon Exchange Vessels

The old ion exchangers have metal screens installed containing the exchange media. These screens
must be penetrated to allow access for the vessel cleaning equipment. Since the metal is stainless steel,
the recommended approach is to use a plasma torch. This equipment will have to be modified with
extension poles to allow the bottom screen to be cut while the operators remain on top of the vessel.

The vessel’s depth will require a pole too long to lift up into the vessel due to the limiting height of
the ceiling. The pole will have to be assembled as it is lowered into the vessel for cutting. The sections
should be between 1.5 to 3 ft in length. The sections should be fastened together so the joints are rigid,
and the material used should not soften during operation due to the likely heat buildup (plastic pipe might
not work). The controls of the plasma torch should be at the top outside of the vessel for proper
manipulation. Light schedule threaded pipe or tubing should perform this function well.

When finished cutting the screen free, the screen will have to be removed. The screen should be cut
into pieces small enough to fit though the opening of the vessel. A small hook should be affixed to the
end of the shaft to pull out the screen; an alternative would be to use a light rope and a hook to
grapple/snag the screen pieces for removal. When the screen is removed, the needed observations of the
below screen structure can then be made.
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3.3.2.4 Vessel Enclosures

The vessels are housed in shielded rooms or behind shield walls in CPP-603. The closure activities
include cleaning the walls, floors, and, if present, ceilings of these enclosures. The cleaning will be
conducted in a manner similar to the cleaning of the clarifier. The surfaces will be manually scrubbed
with mops and cloths, and then rinsed with water supplied from the tanks through the spray nozzle feed
pipe. The diaphragm pump will be used to remove water and solids from the area and send the materials
to the HICs for dewatering.

3.4 Subcontract Requirements

As identified in Sketch SK-4, the solids dewatering and solids stabilization functions are to be
performed by a subcontractor. The subcontractor must supply equipment, labor, and related services to
perform the following:

. Demonstrate that the subcontractor’s proposed stabilization method will render the waste
nonhazardous and suitable for disposal at RWMC. It is expected that BBWI will supply the
formula for a waste surrogate to be tested at the subcontractor’s facility.

. Collect and dewater solids from the slurry flow generated by the Idaho National Engineering and
Environmental Laboratory (INEEL). Filtered water is to be pumped to INEEL-provided portable
tanks.

. Provide chemical stabilization of the solids to render them nonhazardous. The HICs/liners will be

used for transportation and disposal of the stabilized waste, so stabilization must be performed in
the containers.

. Provide sampling and analytical services for collected and stabilized solids. Ar-U.S. Environmental
Protection Agency-certified laboratory must be used. For each HIC/liner, verification that the
stabilized waste is not hazardous must be received with 90 days from the time that HIC/liner was
filled with solids.

. Provide equipment, vehicles, and labor to transport stabilized waste containers to a disposal facility
designated by the INEEL.

To support the design, cost estimate, and schedule, a Request for Expression of Interest was issued
in the Commerce Business Daily (which can be found at http://cbd.cos.com/). A significant number of
firms responded, including several of the major companies in the mixed-waste treatment industry. It is
clear that at least some of these firms have experience in dewatering solids in HICs and stabilizing the
solids in preparation for disposal. These companies can provide skid-mounted or truck-mounted
equipment to do this work. From their responses, a cost estimate was prepared for subcontracted services.
Vendor responses also resulted in a preliminary estimate of utility requirements. Typical values include:

. Electricity: 480 V, three-phase, 50 to 60 amps
. Compressed Air: 50 scfim at 80 psig

. Process or Raw Water: 25 gpm.
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To be sure that the subcontractor is qualified, the Request for Proposal (RFP) should include both
qualification criteria and evaluation criteria. To qualify for consideration, bidders should be required to
demonstrate past experience in performing the type of work to be done, as well as the ability to supply all
of the required equipment and services within the space and time constraints established by BBWI.
Evaluation of qualified bidders can be based on cost and technical criteria, such as process simplicity and
minimum volume of final waste produced.

4. PIPE CLEANING AND REMOVAL
41 Task Scope

This section of the report identifies methods to accomplish the closure of the CPP-603 piping,
including: (1) development of a method to prove the integrity of the underground piping, (2) development
of methods to remove the underground piping if the piping failed the integrity evaluation,

(3) development of methods to remove piping that was not economical to clean close, (4) development of
a piping connection to enable pressure testing, camera inspection, and decontamination, (5) development

of methods to integrate these activities taking into consideration worker safety and work according to the

requirements of STD-101, “Integrated Work Control Process.”

To meet these goals, some of the work was divided up into smaller efforts. These efforts were to
develop a plan for underground line removal (see EDF-2202 in Appendix B) and a method for integrity
testing of underground lines (see EDF-2273 in Appendix B). Both of these piping efforts culminated in
the formation of two separate Engineering Design Files (EDFs) that have been included in Appendix B of
this report.

The CPP-603 basin water treatment system piping is connected to four subsystems: new ion
exchange, old ion exchange, sand filtration, and waste collection. There are 44 separate lines totaling
1,633 ft that may have transferred hazardous wastes into or out of the basin water treatment system
(see Table 3).

4.2 Management of Underground Lines

To the extent practicable, the underground piping will be cleaned by flushing. However, the
condition of each line must be determined before pumping can begin. Integrity testing will be
accomplished by remote camera inspection, followed by pressure testing (see Appendix B). Access to the
lines will be accomplished by cutting the lines at a point before they enter the waste collection tank
(VES-SFE-106) or the waste hold tank (VES-SFE-126). Once the lines have been cut, the test procedures
can be performed. After the piping has passed the integrity test, the piping will be decontaminated. This
will be accomplished by directing the flow through the piping, to a HIC, and back to a staged container.
The HIC will contain filters that will collect suspended solids. The clarified water leaving the HIC will be
collected in tanks for reuse or for further processing in the INTEC PEWE.

Integrity testing is planned for the following lines:
. 2” PLA-100313
. 2” PLA-101208

. 4” PLA-101208
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J 2” PLA-105591
. 3” PLA-105593
J 2” PLA-100183
o 4” PLA-100337
o 4” PLA-100338
. Sand filter floor drain (unknown line number) — to 4” PLA-101208.

Sketch SK-5 in Appendix A-2 shows the piping assembly that was designed for connection to
existing section that will be flushed. This assembly will enable the piping to be pressure tested, camera
inspected, and provides the quick disconnect coupling needed to connect to the hose that will transport the
flush water to and from the piping.

421 Integrity Testing

Integrity testing will be performed prior to decontaminating the lines. The purpose of the integrity
testing is to ensure there have been no releases to the subsurface from previous operations and to
minimize the potential for releases during closure activities. Soils associated with the VES-SFE-106 tank
and any line buried outside for which integrity cannot be verified will be sampled. Any soil that has
Hazardous Waste Management Act/RCRA-regulated constituents present in concentrations greater than
background that pose a risk greater than 10E-06 or a hazard quotient greater than 1 will be included in a
new site evaluation form and evaluated further by the Comprehensive Environmental Response,
Compensation, and Liability Act Program.

The integrity test will be conducted in two phases. In the initial phase, the underground pipes will
be visually inspected using a video camera system. This visual inspection will identify problems
(e.g., line breaks, cracks in the pipe wall, etc.) that could affect the integrity of the line. Once the lines
have been visually inspected, verified intact, and are reasonably expected to safely contain the flush
solution, the second phase of the integrity test will be initiated.

During the second phase of the integrity testing, the lines that have passed the visual inspection will
be pressure-decay tested. A pressure-decay test consists of filling the volume in question to a
predetermined pressure with inert gas (nitrogen), isolating the volume from the pressure source, and
monitoring the pressure of the isolated volume over a period of time. Although this method cannot
pinpoint the location of a leak, nor can it distinguish between one larger leak from several smaller ones, it
will provide some information regarding the integrity of the line to be flushed.

Plant drawings indicate that the lines are sloped. All liquids should be drained from them. If the
lines contain liquids, they will be drilled and drained prior to pressure testing. This will be accomplished
in locations where the pipes enter the vaults. Containment for this action will need to be provided in
accordance with the INEEL Radiological Control Manual (Radiation Protection Department 2001) and
RCRA requirements.
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4.2.2 Integrity Testing Parameters

The test duration is under the complete control of the experimenter; however, certain practical
limits apply, including the longer the test is conducted the more likely the temperature is to vary.

The integrity test will be performed at 30 psi for 10 minutes. The failure threshold will be 33% of
the test pressure. If the pressure-decay test indicates that the failure threshold has not been exceeded,
piping integrity will be assumed and flushing will commence (see EDF-2273 in Appendix B).

4.2.3 Integrity Testing Instrumentation

For a given test volume, the three variables to be considered are: accuracy of the pressure
instrumentation, constancy of the test temperature, and duration of the test. Assuming there is no actual
loss of gas during the test period, P1—P, becomes the accuracy limit of the test gauge. A readily available
electronic test gauge has an accuracy of .25%, which, for a 30 psig full-scale gauge, translates to about
0.1 psi.

The sensitivity limit of the pressure gauge is 0.1 psi; this means that the pressure-decay test cannot
detect leaks that produce a pressure drop smaller than this. Even if the pressure gauge shows no pressure
drop at all, we must assume a pressure loss of 0.1 psi as minimum.

For long underground pipes, the temperature of the test gas is not readily measurable. However, the
exact temperature is not important, only the relative temperature change. The calculations showed that the
test gas would reach the pipe wall temperature within a minute. The temperature of the portion of the pipe
that is underground can be nothing but constant over any reasonable test duration. However, some small
fraction of each pipe under test will be above ground and subject to temperature change. Because this
fraction is expected to be very small, using a 1°C temperature change is conservative (see EDF-2273 in
Appendix B).

4.2.4 Decontamination of Piping

Following successful integrity testing, the piping will be decontaminated. The flushing media will
be firewater or potable water. Water will be flushed through each of the piping sections identified in the
schematics located in Appendix A. The hazardous constituents flushed from the line during
decontamination will flow through the piping, into the 2-in. flexible hoses, to the HIC, and back to a
staged container. Each pipe will be flushed using a succession of steps, and the number of steps required
will depend on the sampling results of the previous step. The decontamination steps will be repeated, as
necessary, to effectively remove contaminants from the piping. Samples of the rinsate from this cycle will
be taken and analyzed to determine if the closure performance standards have been achieved.

Assuming a 10-minute flush for all lines, it has been estimated that about 90,000 gal of water will
be needed. A 10-minute flush time is conservatively high and would be reduced if sampling of the first
flushed lines indicates less water is required to meet closure requirements. Final flushing of the lines will
be performed by using demineralized water.

The flushing will be sequenced to occur after the vessels have been emptied. The lines in the

system will be flushed using existing equipment wherever possible, but it is anticipated that some
temporary lines and pumps will need to be connected to the system to complete the work.
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4.2.5 Management of Belowground Piping

The underground piping where the integrity is questionable or effective decontamination cannot be
achieved will be excavated and removed. Significant lengths of the underground piping are embedded in
concrete or are located under the CPP-603 base slabs. In addition, some of the soil could be RCRA or
radiologically contaminated. Excavation depths will vary between 2 and 15 ft deep. Extensive evaluation
of potential obstructions such as overlying lines and secondary containment removal has been performed;
however, prior to excavation BBWI will perform a subsurface investigation as required by MCP-6205.

The CPP-603 building has been analyzed for structural adequacy for these piping removal
activities. It has been determined that the structural condition of the steel-braced frame building with floor
slabs will not be impacted by removing the underground piping (see EDF-2202 in Appendix B).

Soil sampling and a stockpiling plan will be developed prior to excavation to identify sampling
requirements. Clean soil will be stockpiled in a separate location from contaminated soil. Prior to
excavation, a notice of disturbance must be prepared in accordance with MCP-1139, “Environmentally
Controlled Area Disturbance,” and any contaminated soil will be managed in accordance with Waste
Generator Services and MCP-3002, “Managing Disturbed Soils.”

Soil excavation depths will be kept to a minimum, most likely 4 to 6 ft; however, as required by the
Occupational Safety and Health Administration, the excavations will be sloped 1.5 horizontal to 1.0
vertical for Type C soil. If sloped trenches are not practical, such as would be the case for work inside
CPP-603, preengineered trench boxes, or BBWI-designed and constructed trench boxes will be used.

After the soil has been removed and the piping exposed, the piping will be cut into appropriate
lengths, removed, and packaged into containers. Disposal of solid waste is discussed in Section 7. During
piping removal activities, radiation protection measures will be taken to protect the workers against
radiation shine as needed. BBWI radiological control technicians will make appropriate decisions
regarding worker protection related to radiation.

Line 2” PLA-100183 may no longer be intact or may have been capped during system upgrades.
One end of this pipe connects to line 2” PLA-100313, as seen in the piping drawings located in the
Appendix A. Information on the mechanism for capping this line or where it is capped could not be
obtained after extensive research. It is assumed that this line may be decontaminated by flushing the water
through line 2 PLA-100313. This assumes that the flush water will travel back up 2” PLA-100183
during the flush.

4.3 Management of Aboveground Piping

To a large extent, the aboveground piping will be removed and managed as appropriate. However,
since some of the aboveground piping will be flushed, these activities will be combined to save money
and time. Details about which lines will be cleaned and which lines will be removed can be seen in the
piping drawings located in Appendix A-2.

The piping will be cut and sized using a portable band saw, or a portable hydraulic shear. The
piping section will be removed by hand, packaged for disposal, and managed as described in Section 7 of
this document. The final flush will be performed using demineralized water (see Section 4.2.4).

Sketches SK-9 and SK-10 in Appendix A-2 show the piping for the new ion exchange system that

will be removed in green and the piping that will be flushed in red. VES-SF-130 will be used as a flush
water storage vessel. The use of this vessel will provide the means to flush the vessel and, at the same
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time, clean as much of the ancillary piping associated with this system as practicable. Pump P-SF-230
will be used to proved the motive force to flush not only the lines in the new ion exchange system, but
will also be used as a flush solution entry point to 2” PLA-105591. A firewater line near the VES-SF-130
vessel will supply the water for use in the flushing process.

Sketch SK-11 in Appendix A-2 shows the old ion exchange system. The discharge piping for these
vessels (VES-SF-101 and -102) will be used as flush solution entry points. Firewater from the new ion
exchange system area will be transported into the cell using a quick disconnect hose and will be
connected to the resin discharge lines. This operation will flush both the resin discharge lines and provide
a flush water entry point for 2”” PLA-100313.

Sketch SK-12 in Appendix A-2 shows the PVC piping that supported the sand filter operation.
Most of this PVC piping had an operational history of leaking and has been reported to be quite brittle.
Therefore, almost all of the sand filter piping will be removed. The piping will be hot tapped and any
water in the lines will be drained. The lines will be sized using a portable power saw. The sand filter floor
drains will be flushed for closure. The 4” PLA-101208 line with 8-in. containment will be flushed to meet
the closure performance standards, and this line just under the VES-SF-109 clarifier will be used as the
flush solution entry point.

4.4 Management of Solids and Liquids from Cleaning Operations

A HIC with internal equipment for dewatering contents of the piping will be used. The solids and
liquids in the piping will be separated in the HICs. The liquids, including any water added during
flushing, will be sampled prior to disposition. The wastewater will be collected in appropriate containers
for transportation to the PEWE for evaporation. Based on past sampling activities, the solid material is a
RCRA-characteristically hazardous waste. It will be treated in compliance with RCRA land disposal
restrictions prior to disposal.

Stabilization of the dewatered solids removed from the piping will be performed directly in the
HIC. Issues such as nuclear criticality and solids radioactive contamination levels will affect the amount
of solids that can be loaded in a HIC.

It is anticipated that for all of the piping, except VES-SFE-126 and VES-SFE-106 piping, the HICs
will be staged west of the multimedia sand filtration system. A shielded area will be setup as a holding
area for the HICs until they are filled and sample analysis indicates the grouted waste will meet the
disposal facility’s waste acceptance criteria. The HICs will be placed within shielded casks mounted on
transport trailers used for transport to the disposal site.

The piping will be removed if the integrity has been proven to be breached or if action levels
cannot be achieved.

5. VESSEL REMOVAL

The determination of which vessels are to be removed from the CPP-603 facility will be made after
the vessel cleaning process has been completed. All the vessels will be tested to the criteria listed in
Table 1 to see if the vessel cleaning process was successful. Vessels that fail the test for hazardous
materials will have to be removed from the CPP-603 facility. If the location of a vessel causes work
interference issues with the removal of another vessel, the interfering vessel will have to be removed to
facilitate the removal of the initial target vessel.
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All vessels that are to be removed will be reduced in size to facilitate removal, packaging, and
waste storage facility requirements. It is expected that each vessel can be size-reduced to fit into separate
4 x 4 x 6 standard U.S. Department of Transportation (DOT)-approved waste boxes; however, the larger
vessels may take two or three boxes.

All vessels that are to be removed will be reduced in size to facilitate removal, packaging, and
waste storage facility requirements. It was deemed unnecessary and inconvenient to remove the vessels
wholly intact, due to the constraints set by the acceptance criteria of the likely waste storage locations for
this waste; size reduction was a criterion, as was the space constraints of the facility (i.e., shield walls).
Size reduction shall be performed to the standards of what is safe for manual manipulation of the pieces
cut off of the vessel for worker safety and the pieces cut shall fit into a standard DOT-approved 4 x4 x 6
waste box. Surface smears will be taken of the vessel pieces during dismantlement for record purposes
and radiological safety data. Representative samples will also be taken to determine if the waste is RCRA
hazardous.

The tools to be used in the performance of the vessel removal and size reduction are a metal
nibbler, nibbler rail guide, reciprocating saw, magnetic-based drill, plasma torch, and the assorted safety
and support items as needed. For carbon steel-constructed vessels (i.e., the sand filters, clarifier, and filter
backwash tank) only cold-cutting devices will be used due to the potential fire hazard associated with the
internal PVC liner contained within each carbon steel vessel. The metal nibbler is a metal punch that cuts
by repetitively punching out slugs from a metal sheet of varying thickness. The nibbler needs 120Vac
electrical power and an edge to start cutting from; it cannot cut through material exceeding the rated
thickness capacity. To start the nibbler at an edge, multiple holes can be drilled in a sheet to permit the
start of a nibbler cut. To drill the holes for the start of a nibbler, a magnetic-based drill will be used. A
magnetic-based drill will permit the stable mounting of the drill for safe operation while drilling the holes
for the nibbler cuts. Due to the size of the nibbler head, three or four 1-in. diameter holes will have to be
drilled in a triangle pattern to accommodate the head. When there is a section or structure that the nibbler
is incapable of cutting, a handheld reciprocating saw with metal cutting blades will be used to cut away
the obstruction.

The stainless steel vessels (i.e., the ion exchange columns) will be cut using the thermal cutting
devices. The plasma torch uses an electric arc to superheat compressed gasses that will cut the stainless
steel vessels. The assorted safety and support items include, but are not limited to, the appropriate
personal protective equipment (PPE), breathing, and air safety equipment such as respirators and other
safety-related tools. The off-gas for the plasma-cutting operation will use the existing vault structure with
tenting, where appropriate, to enclose the vault. The enclosed vault air will then be circulated and filtered
to maintain a safe operating atmosphere while cutting. Also, a crane, lift basket, wheelbarrow, and
pushcart will be needed to carry the cut pieces to the waste boxes being used. The crane will be used to
lower and lift the lift basket over the sand filter area shield wall. The basket will hold the pieces cut from
the vessels and will dump them into the waste box. The wheelbarrow or pushcart will be used, as
appropriate, to carry the pieces cut from the ion exchange columns to the waste box. For off-gas from the
plasma torch cutting operations, the vaults will be tented closed with air filtration.

When pieces are cut, they should be knocked into the vessel cavity for retrieval after the vessel

wall has been size-reduced to a height that is convenient and safe for retrieval and replacement into the
basket or wheelbarrow as appropriate.

18



5.1 Sand Filters

The top of the sand filter should be cut into radial pieces like a pie wedge using the metal nibbler.
The cuts should be started at the top center of the vessel and cut outward to the vessel circumference. The
bases of the wedge pieces should then be cut to free the piece from the vessel. The cylindrical portion of
the vessel should be cut in vertical sections like the staves of a barrel. The pieces should be cut at lengths
to meet the size criterion. For sections of vessel wall or vessel internals that the nibbler cannot cut, the
reciprocating saw should be used to cut free the obstructions.

When the vessel wall is size-reduced to a height that is convenient and safe for retrieval of the cut
pieces, the cut pieces should be removed and placed into the lift basket, and the lift basket should be
dumped into the waste box.

The bottom of the sand filters can be cut into pie piece-shaped radial wedges, starting from the
outer circumference cutting toward the center. The vessel should be unbolted from the support
attachments as needed to perform the work.

5.2 Clarifier

The clarifier internal and external structures should be cut free of the vessel. The pieces should then
be cut down to meet the size criterion. This includes clarifier structures like the flocculation chamber,
piping, internal supports, catwalk, railing, and ladder. The internal structures like the piping, internal
supports, and flocculation chamber should be cut down prior to the removal of the railing, catwalk, and
ladder if the latter structures facilitate the removal of the prior. The internal pieces could be cut and let fall
into the vessel for retrieval later.

Next, the cylindrical section of the clarifier should be cut into vertical stave sections that meet the
size criteria. All pieces should be removed prior to cutting the cone section of the clarifier.

The cutting of the clarifier should begin near the outer ring to which the support legs are attached.
This cut should be started at the outer circumference and then cutting down to the center of the funnel
bottom of the clarifier, creating pie piece wedges. The wedges should be cut at points mid-length to keep
their size and weight appropriate. Once the bottom funnel has been removed, the remaining ring and legs
should be cut apart carefully by starting in the middle of a span between two legs so no more than half a
span is supported by one leg. Then, sections of the ring should be cut into reasonable sizes to lift since the
pieces should not be allowed to fall for safety reasons. The sections should then be cut back to the support
leg. When finished, move to an adjacent span and begin cutting it in a similar fashion, removing the span
of ring on the leg that is unsupported from the previous span being removed. Then remove the section of
the span on the supported leg. Use this method on the next two spans. The cut pieces of the vessel will be
carried to the basket, lowered over the shield wall by a crane, lifted over, and placed into a waste box.

5.3 Filter Backwash Tank

The backwash holding tank should be started at the lid, cutting radially out from the center,
creating pie piece sections. When a wedge is cut, it should be cut at a length fitting the size criterion and
let fall into the vessel. The vessel top should be cut into concentric rings of wedge pieces, cutting and
removing the innermost ring, then moving to the outer ring to make wedges and cut them free. This
manner allows smaller pieces to be cut, reducing the overall reach to cut one piece, and reducing the
number of reaches over open space sections of the vessel top.
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Then, the cylindrical section of the vessel should be cut into vertical staves of lengths appropriate
for handling. The cut pieces should be knocked into the vessel for retrieval later. When the vessel walls
have been cut down enough, the cut pieces of the vessel should be retrieved. The pieces should then be
carried to the basket, lowered over the wall by the crane, lifted over, and dumped into a waste box.

5.4 lon Exchange Columns

The columns will be cut using a plasma-cutting torch. Starting at the top, the pieces should be cut
into pie wedge shapes, working either from the center or the circumference, as determined beneficial by
the workers. The cylindrical sections should be cut into vertical stave sections. All pieces should meet the
size criterion above. When the vessel wall height is cut down, enough the pieces can then be loaded into a
cart to carry them out to a waste box in the truck, way across the central canal.

6. MOCKUP TESTING
6.1 Purpose

The mockup testing discussed in this report is for the INTEC CPP-603 Basin Water Treatment
System Voluntary Consent Order RCRA Closure Project. The basin water treatment system mockup,
testing, and evaluation will be accomplished at the Remote Systems Group Remote Mockup Test Facility
(RMTF) located in Test Reactor Area (TRA)-603 at the INEEL Site. The scope of the mockup work will
cover: (1) solids removal from a typical vessel (sand filter), (2) transfer of the solids material with water
sluicing to a HIC, (3) dewatering of the HIC, (4) sampling of the rinse water media, (5) washing
operations along with remote video monitoring of vessel internals, and (6) vessel disassembly using a
preferred nonthermal cutting technique. The mockup testing will demonstrate the process flow scheme for
vessel cleanout and washing operations.

6.2 Equipment Used to Simulate CPP-603 Vessels

The equipment proposed for the mockup testing phase of this project will consist of the following:
(1) a sand filter vessel comparable to the existing units in CPP-603 containing similar media, (2) HIC,
(3) poly tank for water storage/retrieval, (4) sampling module in simulated glove box, (5) remote video
camera monitoring system, (6) diaphragm and centrifugal pumps, (7) spray wash nozzle assembly, and
(8) associated interconnecting hoses and piping. The equipment will be configured and arranged as shown
in Sketches SK-2 and SK-3, respectively. Both sketches are located in Appendix A-3.

6.3 Equipment Descriptions

Some of the hardware and equipment described below in this section of the report will be
purchased not only for the mockup testing phase, but also used for the actual cleaning operations in
CPP-603. Specifically, the centrifugal pump, diaphragm pumps, sampler system, and possibly the WAP,
along with some of the miscellaneous valves and piping hardware will be stored for eventual use during
cleaning operations at INTEC.

6.3.1  Sand Filter

A sand filter unit similar to the units in CPP-603 will be procured and delivered to TRA-603 for
setup as part of the equipment mockup for testing and evaluation purposes for vessel cleaning. The sand
filter will be set up on the main floor in the RMTF adjacent to the existing Binset 1 calcine retrieval
mockup. The sand filter will be evaluated for content removal and cleaning operations using a wash
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nozzle unit installed through the dogged hatch port opening along with other equipment. The other
equipment installed through the dogged hatch opening of the sand filter will consist of a suction hose to
remove bed material that has been fluidized by the action of the wash nozzle unit and a waterproof video
camera/light system to remotely view cleaning operations. For additional information on this WAP unit,
see Section 3.2.6 of this report. An air-powered diaphragm pump will be used to transfer the fluidized
material from the sand filter to the HIC, as shown in Sketch SK-2.

The vessel WAP cleaning attachment will consist of three penetrations through the dogged hatch
area of the sand filter. The WAP attachment, as discussed in detail in Section 3.2.6 of this report, will be
fabricated and tested as part of the overall mockup testing activity. For purposes of the mockup testing, a
“generic” vessel cleaning attachment will be fabricated and mounted on the sand filter located in the
mockup area. The generic vessel cleaning attachment will consist of an upper plate assembly that has
three spherical-type ball bearing mounts with holes through each of the balls to allow any one of the three
services to be passed through the ball.

6.3.2 Polyethylene Tank

A 1,000-gal tank constructed of polyethylene will also be part of this mockup testing system. The
poly tank will hold the water supplied to the wash nozzle located inside the sand filter unit. The tank will
be initially filled from an existing raw water line located on the east wall of TRA-603 that is part of the
Remote Systems mockup and testing area (RMTF). The tank will be filled using a standard garden hose
connected to the raw water supply via valve and hose coupling. This tank will be a purchased item from a
supplier of such equipment with appropriate feet or stand to set on the floor of the mockup area. The tank
will be furnished with an appropriate bottom connection for supplying water to the centrifugal pump
suction inlet via flexible hose. This bottom connection will also include appropriate valving and a hose
coupling such that a flexible (garden) hose may be connected to a cold waste drain connection point for
removal of the water at the end of mockup testing. The cold waste drain connection is shown on Sketch
SK-1 in Appendix A-3. This connection to the cold waste drain system does not exist at present; however,
as part of the mockup testing, a tie-in point to this system will be implemented as shown in Sketch SK-1
in Appendix A-3. The poly tank is to allow water to be recycled from the sand filter unit via the air-
operated diaphragm dewatering pump that will remove excess water from the HIC, where the solids from
the sand filter unit have been collected. During mockup testing, some makeup water may be required due
to minor leakage at connection points and evaporation. A sample port will be provided on the poly tank
supply to the centrifugal pump for means of collecting water samples. This sample port will consist of a
“tee” in the hard piping section of the supply line with a ball valve and capped discharge connection that
personnel can manually operate to collect samples. For mockup testing purposes, this sampling port can
provide samples to determine how well the HIC filtering media is performing to remove the sand filter
media from the recycled water to the poly tank. During actual cleaning operations, this sample port would
provide samples to determine action level compliance before sending the water to the PEWE for
evaporation.

6.3.3  Centrifugal Pump

One centrifugal pump will be required for the mockup testing. This pump will be electrically
powered (480Vac, three phase) from an existing welding supply outlet in the mockup area. The pump will
be capable of producing supply pressures to the cleaning nozzle of up to 100 psi; however, the current
estimate is that 40 to 60 psi at 70 to 85 gpm, respectively, will be required for effectively fluidizing the
sand filter media and washing the inside of the unit. These flows and pressures will require a pump in the
4 to 5 hp range and, as a result, 480Vac, three-phase power will be required to operate the electric motor.
This pump will be provided with a recirculation (relief) valve so that in the event that the pump discharge
was blocked, sufficient water can be rerouted back to the pump suction to prevent damage to the pump
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internals due to overheating. Pressure to the wash nozzle located inside the sand filter will be manually
controlled by a manually operated globe valve on the rigid section of piping outside of the vessel, where
the wash nozzle is located. Adjacent and just downstream of the globe valve will be a direct
pressure-indicating device (pressure gauge) to monitor wash water pressure for the nozzle. The supply
water to the pump will be provided from the poly tank via a flexible hose. The rigid piping section of the
pump discharge prior to the flexible hose connection will contain a flow meter of sufficient capacity to
monitor flow rates to the wash nozzle as the pressure is adjusted by the manually operated globe valve.
All flexible hoses will be purchased with appropriate pressure rating and Kam-lok"-type couplings
(except garden-type hoses) for ease of installation. After mockup testing, this pump will be stored for
eventual use in CPP-603 at INTEC during actual cleaning operations as described in Section 3.2.1 of this
report.

6.3.4 Diaphragm Pump

Two air-operated diaphragm pumps will be required for the mockup testing. One of the pumps will
take suction from the sand filter to remove the fluidized beds contents and wash water for transport to the
HIC. The second pump will be required to dewater the HIC by taking suction on the HIC connection port
that allows clean water to be removed through the filter media located inside the HIC. The water removed
from the HIC by the dewatering pump will be discharged back to the poly tank for reuse during mockup
testing. Air to operate the diaphragm pumps will be supplied from the existing plant air system in
TRA-603. Flexible air hose (¥ in.) will be connected from the plant air connection in TRA-603 using the
typical “Chicago”-style fittings to the %-in. manual ball valve that is attached to the diaphragm pump.
However, should the pump not operate properly such as inadequate stroke, poor discharge pressure, or
volume, then the plant air supply may prove to be insufficient and a portable air compressor will be
provided by the Central Facilities Area (equipment pool) for the diaphragm pumps. Air exhausted from
the pumps will be allowed to vent directly to the ambient environment in the mockup area. After mockup
testing, these two pumps will be stored for eventual use in CPP-603 at INTEC during actual vessel
cleaning and rinsing operations as described in Section 3.2.2 of this report.

6.3.5 High-Integrity Container

At least one, and possibly two, HICS will be purchased for the mockup testing activity. These HICs
will be comparable to the units used during actual vessel cleanout/washing activities in CPP-603. These
HICS will be approximately 60 in. in diameter with appropriate filtering media located inside to
accommodate the anticipated solids that will be removed during vessel cleaning (in this particular case,
the sand filters). For further discussion on the HIC equipment, see Section 3 of this report.

6.3.6 Sampling System

A sampling system will be provided on the discharge side of the diaphragm suction pump that
supplies liquid effluent to the HIC. The purpose of this sampling system will be to collect a sample of the
final demineralized rinsewater that is being removed from the vessel being cleaned (in this case the sand
filter) so that sample(s) can be collected and sent to an appropriate laboratory onsite (or offsite) for
analysis and documentation purposes. For mockup purposes only, the raw water being used for media
removal and rinsing will be collected by the sampling system to verify that the system functions properly
and operator training can be accomplished. No radionuclides or hazardous contaminants will be present in
the mockup. The sampling system that has been selected is a resin slurry sampler manufactured by Centec
of Gilroy, California. Specifically, the Centec XXI Slurry Sampling System has been selected as the best
candidate for obtaining adequate sample material for the intended purpose at the present time. This
system will be purchased for the mockup-testing phase with the intention that this equipment will be used
during the actual vessel cleaning operations. An appropriate hard piping section will be fabricated for the
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sample module to properly interface with during mockup testing. Since the material retrieved during
actual (field) sampling operations may be slightly radioactive and pose a contamination issue, a simulated
glove box unit will be provided for the mockup testing to house the appropriate parts of this sampling
system. This approach will make operator training simulate actual conditions for using the sampling
system to ensure familiarity with the equipment using a glove box environment. During mockup testing,
personnel will utilize this sampling system with the glove box to simulate actual operating conditions for
testing purposes. Power requirements for this sampling system is 120Vac, single phase, (one amp max),
and can be supplied from 120Vac outlets in the existing mockup area (RMTF).

6.3.7 Clarifier Tank

A used water clarifier tank will be procured that closely resembles the existing unit located in
CPP-603. The existing tank is 12 ft in diameter and 12 ft tall with a conical-shaped bottom and supported
by four legs. The purpose of this tank will be to demonstrate cutting methodology using the preferred
dismantling technique previously discussed in Section 5 of this report. The preferred cutting method, as
discussed elsewhere, is the use of a nibbler of sufficient capacity to cut through the wall thickness of the
carbon steel vessels that may have to be size-reduced should the selected cleaning methods not provide
the “cleanliness” required to leave the vessels in place. If the vessels have to be removed, then size
reduction will be required in order to accommodate the physical constraints of the current waste boxes
used to ship contaminated materials to other locations. The preferred nibbler, the TRUMPF model
N1000-0, is an electric powered unit (120Vac) weighing approximately 32 lb. This unit will be purchased
(along with necessary spare parts) in order to evaluate the cutting methods best suited to dismantle this
type of vessel. Personnel involved in the actual dismantlement of the real tank will be allowed to train on
the clarifier tank in the mockup area in order to develop the necessary skills to operate this nibbler
properly and efficiently for vessel dismantlement. Because the actual clarifier tank includes a plastic
(PVC) liner in questionable condition, test patches of similar plastic material will be affixed to the inside
wall area. These test areas will be used to assess the impact of the liner material on nibbler operation and
performance.

6.4 Testing Methodology

The equipment will be assembled in the RMTF area of TRA-603 using the north bay area where
power (both electric and air) is provided in suitable locations. This area is also provided with a two-ton
bridge crane that is operated by Remote Systems personnel and can be used to assist in the assembly and
setup of the equipment. The equipment will be connected using flexible hose (except as previously noted)
and the sand filter unit filled with filter media comparable to the media in the existing three units located
in CPP-603. The filling operation will be accomplished using a dogged hatch opening as on the existing
units. The dogged hatch area of the sand filter is the location where the cleaning nozzle, suction hose, and
video camera/light assembly will be located during cleaning operations. A discussion of the cleaning
nozzle, suction hose, and video camera/light assembly unit is discussed in Section 3 of this report.
Temporary space constraints will be incorporated into the mockup area as appropriate to simulate
logistical challenges when evaluating the methodology.

After assembly of the equipment (attachment of all necessary piping, valving, hoses, etc.), a
preoperational check of the systems will be performed. A hazards review checklist, that will have already
been prepared by Remote Systems personnel and properly reviewed by management and safety, will be
posted in the mockup area. Necessary safety precautions will include posting safety barriers and signs,
and providing proper PPE to personnel performing the testing.

Testing will consist of operating the centrifugal pump and diaphragm pumps to remove the sand
filter bed material and washing down the vessel internals to a “clean” condition. The video camera system
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will be used to observe and record cleaning operations while the equipment is operating. Data sheets will
be developed and used to record the various operating parameters of the equipment in order to determine
the optimum conditions for cleaning the sand filter unit. Operations personnel from INTEC will be
allowed to perform the cleaning and dewatering operations once the basic parameters have been
developed by Remote Systems personnel. The operations personnel will train on the mockup, and from
this, develop the necessary procedures that will be required for actual cleaning operations in the CPP-603
facility.

After the mockup testing is completed, the equipment will be disassembled and disposed of
through Waste Generator Services at TRA, with those items designated for future use being stored until
the actual work begins at INTEC.

7. WASTE DISPOSAL

A variety of waste materials will be generated during closure operations. This includes both liquids
and solids.

7.1 Stabilized Solids

The solids collected in the HICs are characteristically hazardous waste under RCRA regulations as
well as being radioactive. After these materials are separated from the much larger volume of liquid, they
must be stabilized to meet RWMC acceptance criteria as nonhazardous waste. The stabilization process
must produce an end product that meets all of the land disposal restrictions imposed by RCRA.
Representative samples of the final waste form must be taken and analyzed. This sampling and analysis
will be the responsibility of the subcontractor. While awaiting analytical results, the HICs containing
stabilized solids will be stored in the CPP-603 east-west truck bay in a 90-day accumulation area. Once
analytical results confirm compliance with RWMC waste acceptance criteria, the subcontractor will
transport the waste to the disposal site.

7.2 Removed Vessels

As discussed in Section 5, vessels that do not meet closure plan action levels after cleaning will be
disassembled and loaded into waste boxes. It is expected that this waste will not be RCRA hazardous.
Representative samples of the waste will be taken and analyzed to determine that the material is not a
mixed waste. After analysis to confirm the waste is not hazardous, the material can be sent to RWMC for
disposal as low-level radioactive waste.

7.3 Piping
7.3.1 Piping Removed Without Flushing
Most of the aboveground piping associated with the vessels will be removed without any attempt to
decontaminate it. This waste will be tested for radioactivity content, but no leach tests will be run on the
material. It will be assumed to be RCRA hazardous. Mixed waste will be sent to Envirocare of Utah for

disposal, if that site’s waste acceptance criteria can be met. Alternatively, mixed waste can be sent to the
Hanford mixed-waste disposal facility
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7.3.2 Piping Removed After Flushing
Any piping that does not meet the final action levels after flushing will be removed from the

system for disposal as waste. This waste will be managed in the same way as the segments of washed
vessels that must be removed.

7.4 Personal Protective Equipment and Other Solids

Personal protective equipment and miscellaneous solid waste will be sampled and managed in the
same way as the segments of washed vessels that must be removed.

7.5 Liquid Waste

The water removed from the vessels during cleaning will be sent to the PEWE. A connection will
be made to line PLA-104803 so the wastewater can be pumped directly to the facility. The water in each
polyethylene tank will be sampled and analyzed for chloride and radioactivity content before it is
transferred. The subcontractor will be responsible for field characterization of the water.

8. COST ESTIMATE
The costs for that various segments of this closure process are:
° Mockup testing: $2,250,000
. Vessel cleaning: $4,240,000
o Pipe cleaning and removal: $990,000
o Vessel removal: $330,000.

The costs for vessel removal and pipe cleaning and removal represent worst-case estimates. That is,
these costs are based on all of the piping and all of the process vessels being removed.

Further description of the cost estimate, along with the estimate details, is provided in Appendix C.

9. SCHEDULE

A summary schedule is shown in Table 5. This schedule assumes that vessel cleaning will not
begin until Fiscal Year (FY) 2004. Vessel cleaning will precede flushing of piping associated with the
vessels. All flushing work and removal above grade piping must be complete before any vessel
demolition can begin.

A detailed schedule is provided in Appendix D.
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Table 5. Schedule of activities.

Category Activity Description Start End
Mockup Testing Prepare TRA facility 10/1/02 11/15/02
Procure and install mockup equipment 10/1/02 2/12/03
Conduct mockup tests 2/13/03 6/18/03
Prepare test report 6/18/03 8/31/03
Vessel Cleanout Prepare work packages 10/1/02 9/26/03
Prepare subcontract RFP 1/2/03 4/30/03
Subcontract bid, evaluation, and award 5/1/03 6/30/03
Fabricate vessel penetration lids 1/2/03 3/31/03
Procure equipment not included in mockup tests 1/2/03 3/31/03
Erect scaffolding for filter backwash tank, clarifier, ion 4/1/03 6/1/03
exchange vessels, and regenerant solution tank
Install government-furnished equipment 6/1/03 10/21/03
Mobilize subcontractor® 10/1/03 10/22/03
Perform vessel cleanout 10/22/03 3/1/04
Complete shipment of HICs to RWMC 3/1/04 4/15/04
Vessel Removal® Prepare work packages 6/25/03 9/19/03
Demolish vessels and clean enclosures 7/8/04 9/15/04
Pipe Inspection, Cleaning, |[Prepare work packages 10/21/02 6/1/03
and Removal
Perform aboveground pipe cleaning 4/12/04 6/11/04
Perform aboveground pipe removal 7/8/04 9/29/04
Perform belowground pipe inspection and cleaning or 3/15/04 2/28/05

removal

a. Subcontractor will not be mobilized until the closure plan has been approved.

b. No work on vessel removal will be done in FY 2003.
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Appendix A

Drawings

A-1






Appendix A-1

Vessel Cleanout Piping and Instrument Diagram

A-1-1
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Appendix A-2

Piping Cleanout and Removal Sketches

A-2-1
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Mockup Testing Sketches
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Appendix B

EDF-2202
VCO: CPP-603 Basin Water Treatment System
Piping Removal (Preliminary Study)

EDF-2273
Integrity Testing of CPP-603 Waste Water Transfer Lines
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Title: VCO: CPP-603 Basin Water Treatment System Piping Removal (Preliminary Study)

Project File No.:  N/A

Index Codes:
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Summary:

This EDF provides the discussion of the potential work scopes associated with removal of the piping in the
Basin Water Treatment system underground piping in CPP-603. This work is associated with the RCRA
closure of the system, which will be performed under the Voluntary Consent Order program.

Note: This is a Preliminary EDF. Final designs and analyses are not documented in this EDF.

Review (R) and Approval (A) and Acceptance (Ac) Signatures:
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Acronyms

BBWI Bechtel, BWXT Idaho, Inc.

CPP Chemical Processing Plant

DD&D  Decontamination, Dismantlement, and Decommisioning
EDF Engineering Design File

HIM Hazard Identification and Mitigation

IDEQ Idaho Department of Environmental Quality

INEEL Idaho National Engineering and Environmental Laboratory
INTEC Idaho Nuclear Technology and Engineering Center
LLW Low Level Waste

LDR Land Disposal Restriction

MCP Management Control Procedure

NIEX New lon Exchange

OIEX Old lon Exchange

OSHA  Occupation Safety and Health Act

P&ID Piping and Isometric Diagram

RCRA  Resource Conservation and Recovery Act

RCT Radiation Control Technician

RWMC Radioactive Waste Management Complex

STD Standard

TCLP Toxicity Characteristic Leaching Procedure

TEC Total Estimated Costs

TSDF Treatment Storage Disposal Facility

VCO Voluntary Consent Order

VES Vessel

WGS Waste Generator Services
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Introduction

The Department of Energy and the State of Idaho Division of Environmental Quality (IDEQ)
have approved a Voluntary Consent Order (VCO) covering various matters where the INEEL is
not in regulatory compliance with the Resource Conservation and Recovery Act (RCRA). The
actions required to bring each item covered in the VCO into compliance are covered by this
project. ltems included in the VCO are documented in the INEEL Consent Order Action Plan.
For each covered matter, the issue description, action summary, and milestones have been
discussed with the IDEQ to identify the actions required to bring the matter into regulatory
compliance. Consequently, the VCO provides an agreement between DOE and IDEQ on
actions that will be taken to bring each current noncompliance into compliance. These actions
are described in action plans and include milestones to ensure progress is being made.
Closure of the CPP-603 Basin Water Treatment System, including the potential removal of
piping discussed in this EDF, is included in Action Plan NEW-CPP-016 of the VCO (see ref. 2).

Purpose

This EDF will provide information to VCO Program personnel that will identify the potential
scope and costs associated with removal of the piping associated with the CPP-603 Basin
Water Treatment System.

Scope

The goal of this analysis is to complete the preliminary engineering design and sketches
needed to protect workers and equipment during the excavation and removal of the below listed
underground process and waste pipelines. This engineering evaluation assumes that the
pipelines will be excavated, and removed. Essential drawings for the below listed lines will need
to be obtained and the drawings used will need to be documented on a line-by-line basis.
Interferences such as overlying pipes or electrical lines etc. will need to be identified on a line-
by- line basis, as well. Radiation exposure to workers will need to be assumed and shielding
will need to be included in the design. Some of the below listed lines are partly located below
the CPP-603 building and the designed approach will need to include a structural engineering
evaluation to make sure that the excavation plan will not adversely affect the structural integrity
of the CPP-603 building. This design will include a line-by-line description of excavation
equipment that may be used to perform this work.

1) 2"-PLA-100313 - Old lon Exchange (OIEX) to VES-SFE-106, Interim Status,
w/encasement

2) 2°-PLA-101208 - VES-SF-109 to VES-SFE-106, from valve PLV-SFE-50 to PLV-SFE-
106, Interim Status

3) 4"-PLA-101208 - From Sand Filters, w/encasement
4) 2"-PSA-100277 - OIEX
5) 2"-PLA-105591 - NIEX, w/o encasement

6) 3"-PLA-105593 - NIEX floor drain to VES-SFE-126, w/o encasement
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7) 2"-PLA-100183 - Biff filter room drain to 106

8) 4"-PLA-100337 - Encasement drain line to 106 sump

9) 4"-PLA-100338 - 648 pump room vault floor drain to 106 sump

10) Sand Filter Floor Drain (unknown line number) - to 4"-PLA-101208

The above lines were used to convey potentially mixed waste. As such they must be
assumed to contain residue that is both hazardous and radioactive.

Piping to be Removed, References, and Potential Interferences

Listed below are the pipelines to be removed with the references drawings used to confirm
the piping locations and potential interferences that will have to be addressed during the
demolition activities:

PIPELINE POTENTIAL INTERFERENCES REFERENCE DRAWINGS

2”"PLA-100313 CATHODIC PROTECTION 056612
NEGATIVE BOND CABLE 127951

8” FW-UTI-101343; 6 PLA-100380 127962

6” FWN-106206; 2” PLA-105591 127963

6” FWN-6113L; 4” BWN-100364 127965

4” HSN-100002; 1 %4” PLA-776 127967

VES-SF-101 & 102 127968

2”PLA-100183 - NONE IDENTIFIED IN DWG. SEARCH 057610
056612

127961

127962

127963

127964

4”PLA-101208 & NONE IDENTIFIED IN DWG. SEARCH 056612
2"PLA-101208 127967
(2”PLA-101208 is 127950
the existing spare 137066
2” line into VES- 131129
SFE-106 that 131131
4"PLA-101208 : 131132
was attached to ' 131133

when it was built)

2”"PSA-100277 VES-SF-101 & 102 056612
127960
127962
127963
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(CONT’D) (CONT’D) (CONT’D)

2"PLA-105591 CATHODIC PROTECTION 056612
ELECTRIC DUCT BANK 056713
3” PLA-105593; 6” FWN-6113L 137078
4” BWN-100364

3"PLA-105593 CATHODIC PROTECTION 055345
NEGATIVE BOND CABLE 056713
8” FW-UTI-101343; 6” PLA-100380 137066
2” SW-NW-106158; 1 ¥2” PLA-104804 138062

6” FWN-106206; 2” PLA-105591
4” HSN-100002; 1 '4” PLA-776

VES-SFE-106
4"PLA-100337 NONE IDENTIFIED IN DWG. SEARCH 056612
127967
127968
4”PLA-100338 NONE IDENTIFIED IN DRAWING SEARCH 056612
127961
127969

Assumptions

In developing the scope and costs associated with removal of the Basin Water Treatment
System piping the following assumptions are made:

1. Contaminated soil will be encountered in removing the piping.

2. Compaction of backfilled soil will not be required.

3. Excavated soils that are stockpiled will not need to be covered.

4. Concrete removed from CPP-603 may be disposed of as industrial waste.

5. Vessels the piping is attached to will remain in place during removal of the piping.
6. The piping has failed line integrity testing, thus requiring its removal.

7. Modification of the Safety Analysis Report is not part of this task.

Other assumptions related to the cost estimate are included in Appendix B.

Demolition Overview

The bulk of the piping to be removed is underground or embedded in concrete. Much of
the underground runs of piping are also under the base slab of the lon exchange rooms. This
will require removal and disposal of portions of the concrete base slab before excavation inside
CPP-603 can be performed.

Prior to concrete removal, existing mechanical equipment in the lon Exchange Rooms that
will interfere with the excavation operations will be removed and disposed of. Once the
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equipment is removed, construction personnel will perform a Subsurface Investigation, as
required by MCP-6205, “Subsurface Investigations.” This will help to locate the piping to be
removed and to identify potential interferences that may be encountered during the excavation
activities. It is not planned to demolish any walls or roofs of CPP-603. The walls will be
tunneled under at locations where the piping to be removed runs under the walls. Structural
evaluations (see below) indicate this to be acceptable.

Also, a soil sampling and stockpiling plan will be developed before excavation begins to
identify the sampling requirements and how clean soil is to be stockpiled separate from
contaminated soil. In addition, prior to excavation, a Notice to Disturb must be prepared in
accordance with MCP-1139, “Environmentally Controlled Area Disturbance.”

Soil will be sampled as it is excavated to determine if it is contaminated. Contaminated soil
will be managed in accordance with MCP-3002, “Managing Disturbed Soils.” Also,
contaminated soil will be disposed of according to Waste Generator Services requirements (see
below). Clean soil will be stockpiled for later backfilling.

Once the piping is exposed, it will be cut into appropriate lengths and placed into waste
disposal boxes for disposal. During the pipe removal activities, appropriate radiation protection
measures will be taken to protect the workers. If required by the RCTs, lead blankets will be
used to protect workers from radiation “shine” from areas adjacent to the work location. RCTs
will provide coverage as required by the INEEL Radiation Protection Manual.

After removal of the piping, the excavated trenches will be backfilled with clean soil. The
soil will not be compacted, however, and the portions of the concrete base slab will not be
poured back.

Work will be planned and performed according to the requirements of STD-101, “Integrated
Work Control Process.” This includes the identification and mitigation of potential work hazards.

The nature and location of the work will dictate that construction personnel will perform the
bulk of the demolition work. However, the concrete sawing and removal operations are
somewhat specialized and will be subcontracted.

The sketches in Appendix C show the scope of the piping removal.

Excavation and Shoring

Excavation and excavation safety are major issues for this project. Excavation must be
done within OSHA requirements and be carefully performed to avoid damaging other
underground items not scheduled for removal. Excavation operations must also not damage
the piping to be removed to prevent a release to the environment of hazardous contents within
the piping.

Inside CPP-603, once the piping location is established, subcontractor personnel will cut
the concrete base slab using a standard concrete cutting saw. The concrete will then be broken
into pieces using jackhammers. RCTs will survey the pieces before disposal.
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The soil will then be excavated, and surveyed for contamination. If the soil is contaminated
it will be disposed of, if it is clean it will be stockpiled. The stockpiles will be located outside
CPP-803. Excavation personnel will keep the trench widths to a minimum, most likely 4 to 6
feet. Sloping of the trenches is not practical inside CPP-603. The required straight-sided
trenches, up to 10 feet deep, will necessitate the use of pre-engineered trench boxes or, more
likely, site designed and constructed trench shoring. The following sketch illustrates this type of
shoring:

TYPECSQIL~ WQH'&; " i

Excavation will be performed outside and inside CPP-603 concurrently. Outside the
building, shoring will not be used as the excavations will be sloped 1.5 horizontal to 1.0 vertical,
as is standard practice at INTEC (conforms to requirement in 29CFR-1926, Subpart P,
Appendix B for type C soil). A mini-excavator and hand excavation will be used close to the
pipe to be removed. Hand excavation will be used for excavations inside the building, while a
track hoe, or standard sized excavator, and hand excavation will be used outside CPP-603.
The soil excavated outside the building will also be surveyed prior to disposal or stockpiling.

Removal of the piping will require tunneling under the outer wall of CPP-603 and also
tunneling under several interior walls. The tunnel lengths and widths will be kept to a minimum.
As much as possible, removal will be done through open excavation from above. Tunneling
under the walls was selected in place of demolition of parts of the walls in order to permit CPP-
603 to retain its structural integrity until the D, D, & D effort for the entire building, which will be
done sometime in the future. Structural evaluations in EDF-2358 (ref. 4) indicate that tunneling
will be acceptable.

Once all the piping is removed, Force Account personnel will backfill the trenches with
clean soil. However, the soil will not compacted nor will the concrete base slab be poured back.
Shoring components will be removed prior to backfilling the trenches.
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Waste Management

The various wastes to be generated by the project will be managed per the direction of the
INTEC Waste Generator Services (WGS) Facility Representative. Wastes will be processed
according to the requirements of the following MCPs, depending on the type of waste
generated:

MCP-62, “Waste Generator Services-Low-Level Waste Management”

MCP-83, “Waste Generator Services — Conditional Industrial Waste Management”
MCP-69, “Waste Generator Services — Hazardous Waste Management”

MCP-70, “Waste Generator Services - Mixed Low-Level Waste Management”

The potential waste streams will be continually monitored. If wastes not covered by the
above MCPs are discovered, work will cease until a plan to deal with this waste is developed
and implemented.

The removed piping and any contaminated soil discovered during excavation for the piping
will be handled as discussed below:

For piping:
« The container will likely be a 4 x 4 x 8-ft metal box.

« Treatment will either be debris treatment onsite or macro encapsulation at an offsite
TSDF.

« Debris treated items that pass visual inspection by WGS personnel will be reclassified as
LLW and will be disposed of at RWMC.

« Debris treated items that do not pass visual inspection will be handled as mixed LLW and
will require additional on-site treatment (macro encapsulation) to meet Land Disposal
Restrictions (LDR).

 Sampling may not be needed since cadmium (metal) is the only constituent of concern
(see ref.2).

For contaminated soils:

« Containers will be ST-90 type containers (4 x 4 x 6-ft metal box) with a weight capacity of
10,000 Ibs

« Treatment will likely need to be done at an offsite TSDF.

A stabilization technology will need to be employed. For the removed piping, if Perma-fix or
another commercial TSDF can perform the work onsite, then we may want to compare the cost
of performing this work onsite and shipping LDR-compliant containers to RWMC for disposal as
LLW versus shipping untreated waste to Envirocare for treatment and disposal as mixed LLW.
For the contaminated soil, a commercial treatment facility will likely be used, however, this
should not imply that Envirocare is the definitive entity to perform this work. It is just identified
as an example.

B-11



EDF-2202
Page 9 of 10 Pages

Project: VCO: CPP-603 Basin Water Treatment System (Prelim. Study) ECFNo.: N/A Rev.: 0

Title: Piping Removal EDF
Originator: _See Sheet 1 Date: See Sht.1 Checked By: See Sht. 1 Date: sht. 1

Sampling will likely be required prior to acceptance at an offsite TSDF.

If stabilized onsite, the resulting monolith will also require TCLP sampling to verify that the
waste is compliant with LDR. If it fails TCLP, additional treatment may be required prior to
disposal.

Structural Adequacy

CPP-603 is a steel braced frame building with several smaller steel and/or concrete
additions. Floor slabs in these buildings are non-structural with respect to building performance.
No impact on the building’ structural condition is anticipated from the proposed pipe removal.
Calculations in EDF-2358 indicate that tunneling under the walls will not impact the safety of the
facility, provided the tunnel is 9 feet or less in width.

Costs

Appendix B provides the Conceptual cost estimate for this task. The Total Estimated Costs
(TEC) are:

The (BBWI) TEC with 65% confidence level is $1,880,000.
The (DOE-ID) TEC with 85% confidence level is $2,030,000.

The costs are based on the following quantities and also include costs associated with
engineering, project management, RCT support, waste disposal, and other related activities:

¢ Piping Removal 775 In. ft.
¢ Concrete Slab Demolition 260 cu. yds.
e Trench Shoring 700 In. ft.
¢ Soil Excavation 360 cu. yds.

Conclusions

This EDF identifies that the scope of the Basin Water Treatment System piping removal
project will include potential removal of contaminated soil, radiation protection for the workers
involved in the pipe removal, shoring for excavation within CPP-603, soil sampling and
stockpiling, and backfilling of the excavated areas.

Force account personnel will perform the work according to the requirements of STD-101,
“Integrated Work Control Process.” . The work force must carefully excavate the soil to avoid
worker injury, the spread of contamination, and damage to items not scheduled to be removed.
They will also perform subsurface investigations to identify underground interferences and will
also include hazard identification and mitigation.

The potential costs for the work are in the order of $2,000,000.
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CPP-603 BASIN WATER TREATMENT DRAWINGS

>

W 3

DRAWING TITLE DRAWING IDENTIFCATION NUMBER | &

CPP-603 BASIN AREA PIPING

FLOWSHEET 57610 4

CPP-AREA UNDERGROUND

UTILITIES SYSTEMS 55345 16

NEW ION EXCHANGE PUMP RROM

FLOOR LINER - CPP-603 | 56304 0

STORAGE BASIN FLOWSHEET

MAP 56308 1

CPP-648 RADIOACTIVE SOLID AND

LIQUID WASTE STORAGE VESSEL

VES-SFE-106 P&ID 56612 14

CPP-603 DEMINERALIZER &

REGENERATION SYSTEM P&ID 56713 20

CPP-603 NEW ION EXCHANGE

EQUIPMENT PROJECT PIPING

PLAN 56738 3

CPP-648 SPACE OCCUPANCY

FLOOR PLAN 92437 0

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM PLOT PLAN 127950 4

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM CPP-603 BLDG. ADD.

FOUNDATION-PLN & DETAILS 127951 3
OLD ION-EXCHANGE CUBICLE
PIPE PLANS P&ID 127960 14

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM VACUUM CLEANER '

SYSTEM P & ID 127961 11

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM CPP-603 ADDITION
PIPING PLAN-I 127962 9
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RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM CPP-603 ADDITION
PIPING SECTIONS -1 127963 9

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM CPP-603 ADDITION
PIPING PLAN-II 127964 6

RADIOACTIVE CONTAMINATION
CONTROL IMPROVVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM CPP-603 ADDITION-
PIPING SECTIONS Il 127965 7

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM SLUDGE STORAGE TANK
VAULT AREA PLAN 127967 8

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM SLUDGE STORAGE TANK
VAULT SECT. & DETAILS-I 127968 6

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE EACH CLEAN-UP SYST.
A SLUDGE STORAGE TANK VAULT
- SECT. & DET. |l 127969 6

RADIOACTIVE CONTAMINATION
CONTROL IMPROVEMENTS FUEL
STORAGE BASIN CLEAN-UP
SYSTEM SLUDGE STORAGE TANK
VAULT PLAN SECTION 127977 2
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BAISN WATER FILTRATION
MODIFICATION WATEWATER
HOLDING TANK SECTIONS 8
DETAIL

131128 1

BASIN WATER FILTRATION
MODIFICATION CLARIFIER
SECTIONS AND DETAILS

131129 1

BASIN WATER FILTRATION
MODIFICATIONS CLARIFIER
SECTIONS AND DETAILS

131129 1

CPP-603 BASIN WATER
FILTRATION SAND FILTERS
MODIFICATIONS PIPING
INSTRUMENTATION & VALVE
SCHEDULE

131131 6

BASIN WATER FILTRATION
MODIFICATIONS YARD PIPIING &
ISOMETRIC

131132 2

BASIN WATER FILTRATION
MODIFICATIONS (PLAN 8 PROFILE)

131133 2

BASIN WATER FILTRATION
MODIFICATIONS STRUCTURAL

131134 0

REGENERANT MAKE-UP BLDG.
IADDITION TO CPP-603 SITE PLAN
& DETAILS

137056 4

REGENERANT MAKE-UP BLDG
IADD. TO CPP-603 FLOOR PLAN &
GEN. NOTES

137058 0

REGENERANT MAKE-UP BLDG
IADD. TO CPP-603 ELEVATIONS &
SECTIONS

137059 0

REGENERANT MAKE-UP BLDG
ADD. TO CPP-603 SECTION, ROOF
PLAN, & DETAILS

137060 Y

REGENERANT MAKE-UP BLDG
ADD. TO CPP-603 FOUNDATION
PLAN & ROOF FRAMING PLAN

137063 0

REGENERANT MAKE-UP BLDG
ADD. TO CPP-603 GEN. NOTES,
SECTIONS & DETAILS

137064 0

REGENERANT MAKE-UP BLDG
ADD. TO CPP-603 PLUMBING AND
PIPING PLANS

137066 6
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NEW ION EXCHANGE EQUIP.

PROJECT PIPING SECTIONS 137075 3
NEW [ON EXCHANGE EQUIP.
PROJECT PIPING SECTIONS 137077 5
NEW ION EXCHANGE EQUIP.
PROJECT PIPING ISOMETRIC 137078 5

ICPP RADIOACTIVE LIQUID WASTE
SYSTEM IMPROVEMENTS
HOLDING TANK VAULT PIPING
PLAN 138062 7

ICPP RADIOACTIVE LIQUID WASTE
SYSTEM IMPROVEMENTS
HOLDING TANK VAULT PIPING
PLAN 138063 10

ICPP RADIOACTIVE LIQUID WASTE
SYSTEM IMPROVEMENTS
HOLDING TANK VES-SFE-126
VAULT MISC. DETAILS 138064 4

CPP-603 WASTE TANK UPGRADE
PROJECT TANK VAULT AND SUMP

LINER DETAIL BLDG 648 178875 1
CPP-603 SPACE OCCUPANCY
[FLOOR PLAN 340570 6
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Idaho National Engineering and Environmental Laboratory @ I ' E E L

INTEROFFICE MEMORANDUM TTomadome s N
Date: June 8, 2002
To: J. K. Foster , MS 5224 6-0637

From: 1. R. Baker a[%/\, MS 3655 6-7140

Subject: VCO — CPP 603 REMOVAL OF BASIN WATER TREATMENT SYSTEM PIPING

Per your request, Estimating Services has prepared a Conceptual Cost Estimate for the above-mentioned
project. The confidence level at 65% provides for contingency and risks at the company level. The
confidence level at 85% provides for contingency and risks at the DOE-ID field office level. The Total

Estimated Cost (TEC) is as follows:

The (BBWI) TEC with 65% confidence level is $1,880,000.
The (DOE-ID) TEC with 85% confidence level is $2,030,000.

This project has been identified by Construction Management as an overall “Block 8” project within the
Nine Block Matrix (Safety Risk/Operational Interface) for the purpose of construction scope and cost.

Please refer to the Cost Estimating Summary, Detail, Contractor Distribution, and the Output Statistic
sheets for the cost breakdowns. Also included for your use are the Distribution Curve, Histogram, and
Tornado graphs detailing the distribution of the contingency and the Cost Estimate Recapitulation sheets
describing the basis, assumptions, and risk analysis used in the development of this estimate.

This estimate is based on the information received from the team members and project documents as to
the scope of work to be completed. Any changes to the methodology used to prepare this could have a
significant effect on the cost estimate and should be reviewed by Estimating Services.

If you have any questions or comments, please do not hesitate to contact me at 526-7140 or e-mail ID
RBJ.

JRB

Attachments W
cc: Estiméte File 2632

J. R. Baker File (JRB-14-02)
Uniform File Code: 8309
Disposition Authority: A16-1.4-a
Retention Schedule: Cut off at the end of each fiscal year. Destroy when 10 years old.

NOTE: Original disposition authority, retention'schedule, and Uniform Filing Code applied by the sender may not be
appropriate for all recipients. Make adjustments as needed.
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SUMMARY

Several CPP-603 waste water transfer lines are slated for RCRA closure. Before
removal, an attempt to render the pipes clean with a water flush is planned to
save the costs of disposing these lines as mixed waste and to better protect
human health and the environment. However, if any of the pipes have breaches
due to corrosion, the flush water could be lost to the surrounding soil possibly
spreading contamination. This report evaluates the feasibility of using pressure
decay testing to assure pipe integrity. The sensitivity of the pressure decay test
method is directly related to the volume being tested. The calculations in this
report show that given a 1 psi pressure loss during the decay test, the maximum
amount of water that could be lost during the flush process from any of the
transfer lines, with the exception of two high volume lines, is one cup.
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INTEGRITY TESTING OF CPP-603 WASTE WATER TRANSFER LINES
Introduction

Several CPP-603 waste water transfer lines are slated for RCRA closure. Before
removal an attempt to render the pipes clean with a water flush is planned to
save the costs of disposing of these lines as mixed waste and to better protect
human health and the environment. However, if any of the pipes have breaches
due to corrosion, the flush water could be lost to the surrounding soil possibly
spreading contamination. This evaluation investigates a method by which basic
pipe integrity can be determined.

Many methods of leak detection are utilized in various industries, however few of
these are practical for long underground pipe runs. Each method of leak
detection has a “sensitivity” associated with it. The sensitivity is the smallest leak
which the method can detect. The most sensitive methods are only applicable
for relatively small volumes or when the entire surface of the container is
accessible. Neither of these conditions applies to the situation at hand. No test
method that would be applicable to the lines in question has a sensitivity
sufficient to ensure absolute water tightness.

Two methods were identified as potentially practical for the underground INTEC
piping: the pressure rise and the pressure decay test. The pressure rise test
consists of pulling a hard vacuum on the volume, isolating, and measuring the
resulting pressure increase. A pressure decay test consists of filling the volume
in question to a predetermined pressure with air or some inert gas, isolating the
volume from the pressure source, and monitoring the pressure of the isolated
volume over a period of time

Pressure rise testing has a theoretical advantage of being more sensitive than
pressure decay testing. However, this advantage is only realized when the
container in question has clean, dry inner surfaces. Otherwise, leaks are
masked by volatiles (i.e., water or other high vapor pressure liquid) evaporating
into the test volume and raising the pressure. A second disadvantage of the
pressure rise test for this application is that the container would be stressed in
compression during the test which would tend to close leaks while during flushing
it is stressed in tension which tends to open leak paths. For this reason the
pressure decay test was selected. In general it is a good test in that the entire
pipe volume is tested simultaneously, but for large diameter or very long pipes its
sensitivity is limited.

The fundamental strategy employed in this evaluation is to identify a hole size

based on a pressure decay test then calculate the maximum amount of flush
water that could be lost through that hole during the flush period.
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Equation Development

The leak rate equations for this analysis were taken from American National
Standard for Radioactive materials - Leakage Tests on Packages for Shipment,
ANSI N14.5-1987 [1]. Although this reference was written for radioactive
material containers, the principles apply to leakage tests for other closed
volumes as well (under some conditions the equations require modification as
discussed below).

Sensitivity of the pressure decay test depends on the test volume, accuracy of
the pressure transducer, the test period, and uniformity of temperature over the
test period. Leak rate as a function of these parameters is given by equation
B.19 from [1].

VT, (P, P

Lg=—| - _R) Eq. B.19
HP | T; T,

Where,

Lr = Gas leak rate in std cc/sec

V = Test volume in cc (in this case pipe cross sectional area times length)
Ts = Standard temperature (298K)

Ps = Standard pressure (1 atm abs)

H = Test duration in hours

Py = Pressure at the beginning of the test in atmospheres (atm abs)

P2 =Pressure at end of test in atm abs

T1 = Temperature (avg) at beginning of test in degrees K

T2 = Temperature (avg) at end of test in degrees K

The maximum sensitivity of the pressure decay test for any test volume may be
calculated using equation B.19. For a given test volume, the three variables to
be considered are: accuracy of the pressure instrumentation, constancy of the
test temperature, and duration of the test. Assuming there is no actual loss of
gas during the test period, the accuracy limit of the test gauge is substituted for
P, — P2. A readily available electronic test gauge has an accuracy of .25% which,
for a 30 psig full scale gauge, translates to about 0.1 psi.

For long underground pipes, the temperature of the test gas is not readily
measurable. However, the exact temperature is not important only the relative
temperature change. The calculations in Appendix B show that the test gas will
reach the pipe wall temperature within a minute. The temperature of the portion
of the pipe that is underground can be nothing but constant over any reasonable
test duration. However, some small fraction of each pipe under test will be above
ground and subject to temperature change. Because this fraction is expected to
be very small, it is believed that using a 1° C temperature change in equation
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B.19 is quite conservative (this temperature change is significant only when the
test is being used at the limit of resolution, i.e., little or no pressure change).

The test duration is under the complete control of the experimenter, however
certain practical limits apply including the longer the test is conducted the more
likely the temperature is to vary.

Given a leak rate calculated by Eq. B.19, the diameter of the hole required to
produce such a leak may be found by solving Eq. B.7 from [1] for D (Lu must also
be expressed in terms of L — see below). Note that this equation is for choked
pneumatic flows and is applicable when the test pressure is 2 atm abs or greater,
and the hole size is greater than about .001 cm (this hole size ensures that the
flow will be in the continuum regime rather than the molecular flow regime — see

(1.

2 {2.k-R.-T k-1 3
L, = nD [2KReTu (2 cm Eq. B.7
4 M-(kk+ D\ k+1 sec

Where,

L, = Gas leak rate in cc/sec at the ‘v’ (upstream) conditions [temp/press].
Upstream conditions in this EDF refer to the conditions inside the
pipe while downstream conditions are outside the pipe.

Lu =Lr"(Pu/Ps). [Pu/Ps is the ratio between the test pressure (upstream
pressure) and standard pressure]

D = Diameter of leak path in cm

Ty = Upstream temperature in degrees K

k = Ratio of specific heats of the gas (air)

M = Molecular weight of gas (g/gmole)

R, = Gas constant (erg/(gmole*K)

Given a leak diameter D and a postulated leak path length “a™, [1] states that the

leak rate of a liquid through this same hole may be calculated from Eqgs. B.14 and
B.3.

3

cm
=F_.(P, ~P;)—= Eq. B.14
I"w c( u d) sec
6 4
F, 2 249100D Eq.B.3
a-mu

" The leak path length “a” is at most the wall thickness of the pipe. However, there are many cases where
the narrow part of the leak comprises just a fraction of the wall thickness and the rest of the wall thickness
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Where,

Lw = Leak rate of water in cc/sec

D = Diameter of leak path in cm

Py = Upstream pressure in atmospheres abs

Ps = Downstream pressure in atmospheres abs

a = Length of leak path in cm

mu = Viscosity of water in centipoise

F. = Continuum flow conductance per unit pressure (cc/atm-sec)

Equations B.14 and B.3 assume that the liquid flow through the leak path is
laminar and of fairly low velocity. This is a reasonabie assumption for the very
sensitive leak tests typically performed for radioactive shipping packages,
however for the long underground pipes considered in this study the pressure
decay test is not extremely sensitive and only somewhat larger leaks can be
identified. A more general equation that allows for higher velocity flows into the
turbulent region and takes into account velocity head losses was generated
based on Eq. 3-19 from [2].

1:'u - Pd

L, =236D> Eq. 3-19

-tho

Where,
Lw = Leak rate of water in gpm
D = Diameter of leak path in inches
o = Upstream pressure in psi
Ps = Downstream pressure in psi
Rho= Density of liquid in Ib/ft"3

K:= (E + 1.5\
D

)
K = Resistance coefficient. The 1.5 factor represents a 0.5 loss for a

sudden contraction plus one velocity head loss for a sudden
enlargement. “a” and “D” are as defined above.

f = Moody friction factor. In the calculations this is automated by a curve
fit routine.

Results from equation 3-19 are compared with results from Eq. B.14 and
measured orifice flow data in Appendix C.

Equation B.14 and 3-19 assume the leak path is a single straight round hole.
Appendix D demonstrates that this is conservative in that for a given pressure
drop, cross sectional area, and path length the leak geometry which allows the
greatest amount of water to escape is a single straight round hole.

is penetrated by a much larger diameter crack. A short leak path is conservative in that it produces a higher
water leak rate for a given leak diameter.
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Some of the pipes in question are surrounded by an encasement pipe. In these
cases it is desirable to test the annular space between the primary pipe and the
encasement as well as the primary pipe. For these tests the preceding equations
are all applicable except the pipe diameter “d” must be replaced with an
equivalent diameter calculated as shown below.

2 2
deqv :=Jdi ~-d,
Where

d; = the inside diameter of the encasement pipe
do = the outside diameter of the primary pipe

Test Considerations

The gas pressure for the pressure decay test should be greater than the water
pressure during flushing. This provides a proof test which will ensure that the
piping will not fail catastrophically during the flushing process. However, higher
pressures tend to reduce the sensitivity of the pressure decay test since the
accuracy of the pressure gauge is a percent of full scale. Also higher pressures
have the potential of rupturing a pipe which was previously intact. A good
compromise appears to be a test pressure of around 30 psig.

Another point of consideration is verification that the entire line is being tested.
That is, a number of the lines in question have intermediate block valves and if
one of these should be inadvertently closed, part of the line would not be subject
to the leak test. Appendix E provides criteria whereby complete filling of the lines
can be ensured.
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Calculations of the maximum quantity of water that could be lost during a 5 minute
flushing process, at 20 psig, based on three different assumed pressure decay test
results, were made in Appendix A and the results are presented in Table 1 below.

1 2 3 4 5 6
Line ID Dia or Length | Pressure at end of Pressure at end of | Pressure at end of
Equiv. Dia | (ft) pressure decay test: pressure deca)_' test: | pressure decay gest:
(inch) 29.9 psig (0.1 psi loss) | 29.0 psig (1 psi loss)| 20.0 psig (10 psi loss)
Corresponding Corresponding Corresponding
maximum water maximum water maximum water
leakage during flush leakage during flush | leakage during flush
{gal) (gal) (gah
2"PLA-100183 2.07"%in 144t 0.00071 0.00639 0.07357
2"PSA-100277 2.07%in 160*ft 0.00085 0.00721 0.08193
2"PLA-100313 2.07%in 95*ft 0.00034 0.00383 0.04807
4"PLA-100337 4.03%in 35*t 0.00062 0.00580 0.06766
4"PLA-100338 4.03%in 13*t 0.00010 0.00154 0.02445
2"PLA-101208 2.07%n 31t 0.00004 0.00074 0.01482
4"PLA-101208 4.03%in 86*ft 0.00248 0.01575 0.16897
2"PLA-104803 2.07%in | 2070*# 0.02149 0.10715 1.09328
1%2"PLA-104804 1.61%in 88t 0.00012 0.00173 0.02648
112"PLA-104804 1.61%in 39t 0.00002 0.00047 0.01101
2"PLA-105591 2.07"in 108*ft 0.00043 0.00450 0.05482
3"PLA-105593 3.07"%in 381*ft 0.00802 0.04252 0.43969
UNK-999999 4.03%in 109*ft 0.00341 0.02034 0.21485
*ANN-100183 | 3.46%in 144t 0.00328 0.01974 0.20888
*ANN-100313 | 11.82%in 95*ft 0.03278 0.16140 1.63936
*ANN-101208 | 6.89%in 31t 0.00922 0.04847 0.50015
*ANN-104803 | 3.46%in | 2070*ft 0.06213 0.30362 3.06428
*ANN-104804 | 3.69%in 88*ft 0.00200 0.01337 0.14497

Table 1. Maximum Water Leakage Based on Three Pressure Decay Test Resulits.
*Annular space between primary and secondary containment pipes.

Discussion of Results

The entries in column 4 of Table 1 are the maximum amount of water that could
be lost through a leak that produced a 0.1 psi drop during the pressure decay
test. This is the sensitivity limit for the pressure decay test foreach of the listed
pipe lines. In other words, for these pipe geometries, the pressure decay test
cannot detect leaks which produce flows smaller than this. Even if the electronic
pressure gauge shows no pressure drop at all, we must assume a pressure loss
of 0.1 psi because of the accuracy limit of the gauge. For nearly every pipe line
the maximum amount of water that could be lost is less than one fluid ounce.

* All calculations made using Mathcad.
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Column 5 represents the maximum amount of water that could be lost through a
leak that produced a 1 psi drop during the pressure decay test. This provides
some margin for real-world testing conditions, i.e., there could be a very small
leak in a valve, fitting, or the test plug used to make the seal on the pipe. Even if
all the pressure drop were due to a pipe wall leak, the amount of water lost
during a flush would, with the exception of the very long 2” line and the 12"
containment line, be less than one cup. As a point of comparison, this is
considerably less than the permissible leakage from an ANSI Class IV control
valve of matching size at the same pressure (see Appendix A). [An ANSI Class
IV control valve corresponds to a high quality metal seated globe valve.]

Column 6 represents the maximum amount of water that could be lost through a
leak that produced a 10 psi drop during the pressure decay test. The results in
this column show that, even with significant pressure drop at the end of a half-
hour pressure decay test, the amount of water lost during a subsequent flush is
less than a gallon for every line except the two high volume lines mentioned
above.

Conclusions

The pressure decay test has a reasonable sensitivity for most of the lines in
question. When used at the limit of the test’s sensitivity, assurance can be given
that the maximum water loss during a flush process would be no more than a few
teaspoons (with the exception of two high volume lines). Even allowing for a
“real world” 1 psi pressure drop during the decay test, the amount of water that
could escape during the flush process would be limited to one cup, again with the
exception of the two high volume lines.
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APPENDIX A
Calculation of Leak Diameters and Water Loss

This appendix performs the calculations needed to populate Table 1 in the main body of this EDF.
The main work is done by two subroutines, the first calculates a leak diameter based on pipe
geometry and the final pressure at the end of a pressure decay tests; the second calculates the
amount of water that would be lost during a flush test through the hole previously calculated. The
results from these calculations are loaded in two arrays. The first carries the hole diameters while
the second carries the projected amount of water lost during the flush test for the various possible
combinations.

The following are a list of constants needed in the rest of the calculations.

Flush_duration := Smin Duration of water flush

a:=.lcm Length of leak path (set at about 20% of a 3" schd 40 pipe wall thickness).
This parameter is most important for the very small leaks.. As the leak
diameter increases, more and more of the resistance to flow is made up by
the constant 1.5 velocity head term discussed below.

Ty :=298-K  Standard temperature

H:= .5-hr Duration of pneumatic leak test

Py:=1 Standard pressure (1 atmosphere, but is treated as unitiess in these
calculations)

Piest = 3()& Starting pressure for pneumatic leak test in psig.
in2
T, = 298K Assumed temperature at beginning of test
Ty :=299-K Assumed temperature at end of test. Note that it matters very little whether

the temperatures are slightly greater or less than those used. The key is a
temperature difference of 1K.

k=14 Ratio of specific heats for air [Cp/Cv] (also for nitrogen)

Ry = 8.31-107 Gas constant from Ref. 1 (main body) [erg/(gmole*K)], but taken as
unitless in MathCAD calcs.
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T, =299 Temperature of upstream gas, degrees K.
M:=29 Molecular weight of dry air (gram/mol)

mu:= 1.12 Viscosity of water in centipoise (@ 60F).

c==X , 2kRoTy ( 2\ cm
4 yM-(k+1) {k+1 sec C is a constant for a given gas at

4 cm given upstream conditions. See Eq. B.7 from

C=15742x 10 — Ref. 1, main body.
S€C

b
Pegt + 12.5—

P, = in2 Initial pressure during pressure decay test in atm
1= . 1b abs.
147 —
.2
m
f = 20+125 Maximum expected pressure during flushing in
14.7 atm abs.
12.5 . . . .
Pyi= —= Pressure on outside of pipe during flushing, i.e.,
14.7 local atmospheric pressure.
1000 \ 064\ Data points taken from standard Moody
2000 042 chart and correlate friction factor with
Reynolds number assuming a relative
Redata:=| 4000 | Ffdata:=| .042 roughness of .01. Roughness is quite high
10000 039 because holes for leak paths are small and

1000000 ) 038 ) the crack surface is expected to be fairly
rough. Interpolation between these data
points is made in the second subroutine
below.
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This subroutine calculates the
diameter of the leak path based on
volume of a container (i.e., pipe
inside dia, and L for length),
pressure at the end of the test, and
test duration (set above). Based
on Equations B.7 and B.19 from
Ref. 1 (see also main body).

Note that the length of leak path does not
enter into these calculations. For choked
pneumatic flows through a relatively thin
pipe wall, the length of the leak path
typically makes little difference and the
flow path may be modeled as an orifice.
See Appendix C.

"Lu” is the leak rate at upstream
conditions. Since upstream pressure
varies during the test, the average
upstream pressure during test period is
used in the ratio.

*z" is the output of the subroutine and is
the leak diameter in cm.

Le 3.07in, 400ft,29.0 —]-b—\ =0.0236cm
in2 )

. Ib

D:= LeakD(3.07m,400ft,29.0-——

in2 )

Use geometry for line 3"PLA-105593 to test
subroutine.

*D" is used below
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Q(x,y,w) =

Qa,D,P;) = 0.5639 "

These are the equivalent diameters of the secondary

Re « 2000

Length « x

Dia ¢« y

Pfl «w

fl « linterp(Redata, Ffdata, Re)

Error « 1.

while Error > .001

- fl-Length +
Dia

k 1.5

Pfl ~Py) 147 336.pja>  gal
Z« .
k-62 6.45 2

min-cm

Vel « -4
Dia’x
1 —g—a--Vel-Dia

cm
Re «

o0113—E

sec-cm

Q(—ﬁ if Re < 1000
Re

f2 « linterp(Redata, Ffdata,Re) otherwise
Error « |f1 — f2|
fl « 2

3

sec flush pressure Pf.
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This subroutine calculates the
flow of water through a given
sized leak path (Dia, Length)
given a pressure differential
pressure of Pfl-Pd.

The 1.5 factor in this line is one
entrance loss plus an exit loss.

Eq. 3-19 from Ref. 2 modified to
handle these mixed units.

Reynolds number calc. Value in
denominator is viscosity of water
in the units shown.

For low Reynolds numbers use
f=64/Re. For higher Re
numbers use linear interp.

Keep iterating 'till convergence.

Test of subroutine using "D” from above and leak length "a" and

containment lines. The line ID is the six digits after the "D".

D100183 i= y 4.03% - 2.07%in

D100313 :=

J 12.02 - 2.072-in
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D101208 := J 7.982 - 4.032'in D101208 = 6.8876in

D104803 = J4.o32 ~2.07%in D104803 = 3.4577in
D104804 := \]4.032 - 1.61%in D104804 = 3.6944 in

( 2.07in \ ( 144fq ( 100183\ ™ "
2.07in 160ft 100277 ge:;eef‘;a("ys ?l::gth‘;
2.07in 951t 100313 of the underground
4.03in 356t 100337 lines in question. The
4.03in 13 100338 | 1 SRS e
2.07in 31ft 101208 | data see attachment at
4.03in. 86ft 101208 | the end of this

appendix.]
2.07in 2070ft 104803
1.61in 88ft 104804
1.6lin 391t 104804
2.07in 108t 105591
3.07in 381t 105593
PipeDia :== | 4.03in PipeLen := | 109ft PipelD := | 999999

D100183 1441t 100183

D100313 95t 100313

D101208 86ft 101208

D104803 2070ft 104803

D104804 88ft 104804

lin 1t 1
lin 1ft 1 | Unused place holders
lin 1t 1
lin 1ft 1
lin 1ft 1
lin 1ft 1
( ln ) L1t ) 1)
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Pfinal = 2

Three pressures at the end of the pressure decay test representing a
pressure decay of 0.1 psi, 1.0 psi, and 10.0 psi.

o  eDia. Pi \
Leak_Dlai'j = LeakD( PipeDia,, PipeLen,, P, i

Water_Loss, | = Q(a ,Leak_Dia, ., Pf) -Flush_duration
L] 1)

Water_Lossi 3= PipeIDi-gal

29.9 psi 29.0 psi 20.0 psi
4.377.10 3|9.5494.10 3|  0.0301
14.6137.10 -3 0.0101 0.0317
.5551.10 -3|7.7563.10 -3 0.0245
4.2011-10 -3|9.1657-10 -3 0.0289
2.5603-10 -3| 5.586-10 -3 0.0176
2.0308-10 -3|4.4307-10 -3 0.014
6.5853.10 -3 0.0144 0.0453
Leak_Dia=[E8  0.0166 0.0362 0.1142 |cm
BN 2.6613.10 3] 5.8062.10 3 0.0183
8 1.7717-10 -3|3.8653.10 -3 0.0122
13.7906.10 3| 8.27.10 3 0.0261
0.0106 0.023 0.0726
7.4138.10 -3 0.0162 0.051
17311310 3 0.016 0.0503
0.0203 0.0443 0.1397
0.0113 0.0246 0.0774
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The entries below represent the maximum amount of water that could
be lost through each of the leak diameters shown above during the
flush test (in gal). The corresponding line identifiers are shown on the

right.

29.9 psi
(0.000713

0.000849
0.000344
0.00062
0.0001
0.00004
0.002476
0.021492
0.000116
0.000023
0.000433
0.008015
Water_Loss = | 0.003405
0.003283
0.032775
0.009225
0.06213
0.002005
0

S O O © © ©

29.0 psi
0.006389

0.007212
0.003825
0.005795
0.001544
0.000743
0.015745
0.107147
0.001734
0.000465
0.004497
0.042515
0.020338
0.019737
0.161399
0.048466
0.303621
0.013366
0

S O O © O O

20.0 psi
0.073571

0.081925
0.048066
0.067657
0.024447
0.014817
0.168965
1.093286
0.026481
0.011006
0.054819
0.439686
0.214854
0.20888
1.639359
0.500154
3.064282
0.14497
0.000005
0.000005
0.000005
0.000005
0.000005
0.000005
0.000005

Line ID
100183\

100277
100313
100337
100338
101208
101208
104803
104804
104804
105591
105593
999999
100183
100313
101208
104803
104804

pu b ek pmel i et pemb
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Calculation of Control Valve Leakage

(To compare with leakage from pipes shown in array on previous page)

An ANSI Class IV control valve (corresponding to a high quality metal seated globe valve) is
allowed a maximum leakage of .01% of rated capacity.

A standard 2" globe valve has a Cv of 40 and a 3" valve has a Cv of 110. Rated capacites for the
two valves at 20 psig differential pressure are calculated as follows:

al
Rat_Cap2inch := 4020 2=
min

Rat_Cap2inch = 178.8854 £2L
min

!
Rat_Cap3inch := 110/20-£~
min

Rat_Cap3inch = 491.935 2
min

So the permissible leakage (1/10000th of rated capacity) over a 5 minute span for these two
valves would be

Perm_leak2inch := Rat_Cap2inch-.0001-5min
Perm_leak2inch = 0.0894 gal
Perm_leak3inch := Rat_Cap3inch-.0001-5min
Perm_leak3inch = 0.246 gal
As can be seen (with the exception of the long 2" line and the large 12" secondary containment

line) these permitted leakage values are smaller than all of the calculated water loss quantities in
the array on the previous page for the 29 psi column.
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LINE GEOMETRY DATA
Source: J.K. Foster, INEEL Senior Scientist/Engineer. E-mail communication, April 27, 2002.
LINE SECONDARY OVERALL COMMENTS REFERENCE
1D CONTAIN LENGTH DOCUMENTS
2" PLA-100183 Joins 100313,
119.61° decommissioned 1984 056612, 127961, 127964,
add 20% = 137066 shows 4" line cut and 137058 (shows 2" line)
143.53 capped.
155345 shows 4" line to MAH-
301
2" PSA-100277 | Partial cont. by vault,
from vault to 100313 133.26' All branch lines are valved 056612, 127960, 127962,
is in question add 20% = 127965, 127966
159.91'
2° PLA-100313 100320 cut and capped,
SS per Dwg. # 79.55' 100183 abandoned in place 127961, 127964, 137058,
127967 add 20% = 95.46' 056612, 127962, 127965,
127966
4" PLA-100337 Yes, line is shown to 056612
be contained by 28.98
vault add 20% = 34.77"
4" PLA-100338 | Contained by vault ? 056612
10.60°
add 20% = 12.72'
2" PLA-101208

- 25.51 Reduced from 4” to 2" line 056612, 131127, 131128,
add 20% = 30.61' above V-50 131129, 131133
Hergeshimer P-2
4" PLA-101208
71.66' Reduced from 4" to 2" line 056612, 131127, 131128,
add 20% = 85.99' above V-50 131129, 131133
131129 shows line entering Hergeshimer P-7
encasement in concrete cell
131123- lists mat'l as SS
2'PLA-104803 ||
1725.19 056612, 057499, 093025,
add 20% = 056179, 059839
1.5° PLA-104804 | ] i
73.20' Section of line from VES-20 056612, 093025, 057499,
add 20% = 87.84' shown as abandoned
Line enters encasement and
joins 2” PLA-100803
1.5” PLA-104804
Unknown 32.89 Abandoned section 056612, 093025, 057499,
add 20% = 39.46’
2" PLA-105591 ]
90.06’ Reduced from a 3" line through 056612, 056713, 056738,
add 20% = - HCV-21 137075, 137076, 137077
108.07 Combines lines 105586 and
105587
3" PLA-105593
Unknown 317.89 Picks up 2 cubicle sumps, 2 056713, 137076
add 20% = floor drains, and 1 sink drain Hergeshimer D and G
381.46'
UN-NUMBERED Partial by vault,
balance of line 91.03 131129, 131131, 131133
unknown add 20% =
109.23'

Note: - highlights indicate unconfirmed reference
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APPENDIX B
Time for Gas to Achieve Temperature Equilibrium

This appendix demonstrates that gas at low pressure entering a metallic pipe with a diameter on
the order of 3 inches achieves the pipe wall temperature very rapidly. Over reasonably short
periods of time, the temperature of underground piping is very stable, and since the gas
temperature is tracking the pipe wall temperature, the gas temperature is stable.

The problem of free convection in enclosed spaces is treated by J. P. Holman, Heat Transfer, 5th
Ed, pp. 286 - 291. The equation numbers below are from this reference.

According to Holman, convection problems within an enclosed space may be converted into an
equivalent conduction problem by calculating an adjusted (or “effective®) conduction coefficient
per Eq. 7-60.

ke = k-C-(Gr-Pr)" Eq. 7-60 Ke is the effective conduction coefficient.
Note that the L/d term in the text is not
applicable for this case (see Table 7-3).

Where,
Gr = g'ﬁ-(AT)-83 Grashof number
’ 2
\"

Pr:= A Prandtl number
o

o= —— Thermal ditfusivity
P-Cp

All constants are for air and are taken at 300K. Results are also valid for nitrogen.

k= .026-W—att Thermal conductivity
m-K
C:=.11 Constant taken from Holman, Table 7-3. Horizontal isothermal annulus with
inner diameter of zero.
n:=.29 Exponent factor from Holman, Table 7-3. Horizontal isothermal annulus.
m . .
g:=98— Acceleration of gravity
S2
B:= —3——1—12 Bulk modulus. For gases is equal to reciprocal of abs temperature
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AT = 6K Temperature difference between gas and pipe wall. This difference could
probably not be much more than 30F initially, but then decreases as the gas
cools. The mean difference would be 15F but because more time is spent at
the lower temperatures during cool down, the time averaged difference is
probably about 10F or 6K. The full 30F temperature difference is used to
calculate the total cool down period below.

6= 3.07 , For an annulus this is the separation distance between the two walls. Fora
Y n horizontal cylinder it's the inside radius.
6 m2
v:=159-10 -— Kinematic viscosity
s€c
p:=1.16 k—g(ég—f—l—z-é) Density of air adjusted for pressure (decay test pressure).
o 14.7
Cp = 1007 Joule Specific heat .
kg'K p =33537-&
m3
m
= 98—
g 2
s€C
2
o= — a=7.6986x 107 62
p-C sec
P
gB-(a1)-8° 4
Gr:= 5 Gr =4.595% 10
A4
v 4
Pr:=— Pr = 2.0653 Gr-Pr = 9.4901 x 10
[

kg := k-C-(Gr-Pr)"

watt
=0.0794 —
ke mK
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To obtain the temperature in the gaseous cylinder at some time t, this straight conduction
problem is converted to a convection/conduction problem so that the methods of standard
texts may be used. Assume a fairly high value for convection (anything less than infinite is
conservative, i.e., produces a time longer than the actual to achieve equilibrium).

watt
h:=30 5 o= -i A new "effective” thermat diffusivity is

m K € P'Cp needed based on the "effective®
conductivity just calculated.

Bi:= h_k: Bi = 24.5549
LI 0.0407
Bi

According to Incropera and Dewitt, “Introduction to Heat Transfer®, Fig. 5.12, the time
required for the volume averaged temperature of the gas (represented by the amount of hea
transferred) to reach 95% of it’s final value may be found by .

Bi2*Fo=h2ot/k?=300

Solving for time t we obtain,

2 2
k = -om
t:= 300-— 0 =23508 107~ —
Oq-h
t=32.174Ts

So within less than a minute the gas will have achieved temperature equilibrium with the
pipe wall.

B-49



Appendix C
EDF-2273/P. C1

APPENDIX C
Equation Verification

This appendix verifies the equations used in Appendix A. First the flow through a relatively large
hole is compared to measured data from an orifice manufacturer (O’Keefe Controls), then flow

through a small hole is compared to results from an unmodified Eq. B.14 from Ref. 1 of the main
body. This tests the equations used in Appendix A over their range of application.

Variables not defined here were defined in Appendix A.

a:=.lecm Length of leak path

dia := 3.07in
L := 400f This is arbitrarily selected pipe data. The test duration was
- t adjusted to achieve a matching orifice diameter.
Vi=dia 2L
4

V=58225% 10°cm’

T, = 298-K

H:= .0493-hr Duration of pneumatic leak test. This was adjusted to achieve an orifice diameter
exactly corresponding to one in the O’Keefe catalog (see below).

Ps =1
Ib
Ptest = 30—2'
in

in Use standard atmospheric conditions instead of
Py = b Idaho Falls for more accurate comparison to
14.7 = standard conditions data.

in

Ib
meal = 29—;

m
s e in’ Use standard atmospheric conditions instead of

2 Ib Idaho Falls for more accurate comparison to
14.7 —2 standard conditions data.

in

B-50



Appendix C
EDF-2273/P. C2

T, = 298K

Ty = 299K

V-T, (Pl Py

LR = o ——-——
3

cm
Lg =255.791 —
R sec

~
i
lw)
o)
o
i
o|g

Where,
k=14

7
R, = 83110
Tu =299

M:=29

C._E 2'k'Ro'Tu 5 k—lﬂ
T A IM&k+1) (k+1 sec

C=15742x 10*<2
Se€C

2P )
u*" R’ = T —
P; +p2) L,=3.0042x 10 -
liter

=15.1042 —
u min

Lu
D =0.0735cm

D =0.0289in Orifice size "#29" from O’Keefe
catalog

The first comparison to the O’Keefe measured data may be made here. According to p. 15 of

O’Keefe Controls, Catalog No. 11, at 30 psig a "#29" orifice will flow 15 SLPM of air. The "Lu"
flow above must be converted to standard conditions, which is L
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Lp = 153475 22
min

Ly, = F(Pf - Py)

2.49-10%.0°
Fo= o 22
amuy
mu:= 1.12
2.49-10%.0*
Fo= =220
amu

3
F, = 649.3028
sec

14.7
Pyi=—
4= 147
P Pl + P2
u- 2

Ly = F(P - Py)

L,, = 883.4052
s¢C

gal
L, =14.0023 =—

min

Appendix C
EDF-2273/P. C3

This compares very favorably to the O’Keefe measured
data for this size of orifice indicating that the equations

are correctly calculating the orifice size for a given leak
rate as measured by the pressure decay test.

Where Pf is the max water flush pressure in
atmospheres

1 20+ 147
= 2L

sec a 14.7

sec

This is the water flow as calculated by Eq. B.14 from Ref. 1 main
body. We will see below that it is much too high. This is because
it assumes laminar flow while for this size leak the fiow is in the
turbulent region. Also no account is made for entrance and exit
losses.
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1000 ) 064
2000 042
Redata:=| 4000 Ffdata := | .042
10000 039
1000000 ) 038 )
Q(x,y,w) = |Re « 2000
Length « x
Dia «y
Pfl &« w
fl « linterp(Redata, Ffdata, Re)
Error « 1.
while Error > .001
ko flLength -,
Dia

Appendix C
EDF-2273/P. C4

Data points taken from standard Moody
chart correlating friction factor with
Reynolds number assuming a relative
roughness of .01. Roughness is quite high
because holes for leak paths are small
and the crack surface is expected to be
fairly rough. Interpolation between these
data points is made in the subroutine
below.

gal

4

Vel
Dia21t
1—2_.Vel-Dia

cm
Re «

g
sec-cm

0113

64
f2 & — if Re< 1000

3
cm
Q(a,D,Pg) = 56839 —

Pfl~Py)-14.7 »36.pja®
Z .
k62 6.45

B-53

2

min-cm

See App. A for comments for
this subroutine.

Re
f2 « linterp(Redata, Ffdata,Re) otherwise
Error « |f1 - f2|
fl « 2
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Q(a,D,Pf) = 0.0901 _gﬂ This is the water flow through the given size leak path as calculated

min  hy the equations from Appendix A. According to O'Keefe Controls,
Catalog No. 11, p. 15, a "29" orifice has flow coefficient of Cv=.019.
The water flow through such an orifice at 20 psig is:

Qorfzo = 01920 £

min

Qorf29 = 0.085& This value, based on a measured Cv, agrees very well with the .090
min

gpm value calculated above indicating that the equations used in

Appendix A are correctly calculating the water loss rate through a
given leak path.

The following calculations repeat the process for a very small diameter leak
path.

a:=2cm Leak path length was increased for this case
H:=.178-hr Duration of pneumatic leak test. This was adjusted to achieve an orifice
diameter exactly corresponding to one in the O’Keefe catalog (see below).
PS =1
Ib
Pieg = 30
.2
mn
b
Piogt + 147—
Py o= in” Use standard atmospheric conditions instead of
| b Idaho Falls for more accurate comparison to
14.7 = standard conditions data.

Pfinal = 29,93.]—b This pressure was also adjusted to achieve the desired orifice
in2 diameter.

Ib
Pginal + 14.7 =
Pn - in Use standard atmospheric conditions instead of
2=

b Idaho Falls for more accurate comparison to
147 —

standard conditions data.
in
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T, = 298K T, := 298K
. VT (P Py
pi=—| — -2
HE|T) T,
cm3
Lg = 1.2362—
R secC
2P,
L, = Lg|—— )
L, = 0.0244 2
man
Ly -3
D= [— D=5.0825x 10" "cm
. -3,
D=2.001x 10 "in
249-10°D" 1
F, = ———
a-mu s€C
3‘
4 cm

F =74177x 10 "—
sec

147
Py:=——
4 147
u 2
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Ly, = Fc:(Pg — Py)

3
L,, = 1.0092x 10> <2
s€cC

=1.5996 x 10 584l This is the flow as calculated by Eq. B.14 from Ref. 1.
min

3
a,D,P;) = 1.0086x 107 ~ —
Qa,D.Py)

-5 gal This is the water flow through the given size leak path
Q(a’ D, P¢ ) = 1.5987x 10 min @as calculated by the equations from Appendix A. Itis
virtually identical to the value calculated by Eq. B.2.
This is to be expected when the flow is laminar and of
low velocity.

These two checks test the equations over their range of application.
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APPENDIX D
Verification of Single Straight Round Hole Assumption

This appendix demonstrates that assuming the leak path consists of a single straight round hole
is conservative. This is done by calculating a leak diameter based on Eq. B.7 then calculating the
water loss through this hole. We then postulate that the leak responsible for the pressure decay
actually consists of two equally sized holes and calculate what these hole sizes would be. It's

then shown that the water flow through these two holes is less than that through the original single
hole.

All symbols not defined in this appendix were defined previously in Appendix A.

a:=.lcm Length of leak path

dia := 3.07in
L := 400ft This is arbitrarily selected pipe data.
V= dia> 2L

4

V=>58225x% 105 c:m3

T = 298K
H:= 1.hr Duration of pneumatic leak test.
Pi=1
Ib
P_.:=30—
test 2
n
)|
Peegt + 12.5 o
P. - in2 Use Idaho Falls atmospheric conditions.
1= -
1472
. 2
m
Ib
Pﬁnal = 29:—2
in
b
Pginal + 12.5 —2
Py = _— Use Idaho Falls atmospheric conditions.
Ib
147 —
.2

n
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T = 298K

T, = 299.K

VT, (P Pyp)
Lpi= ———-=—=

HE | T) Ty

Lg = 12.5295 S
S€C

Lu = D2-C
D:= -EE
C
Where,
k:=14
7
R, = 8.31:10
Tu = 299
M:=29
1
X 2kRy T, 1 o K om
T aYME+D L k+1 sec
C=15742x 10* 52
sec
2-P
Lu = L. s \
D |28
C

3
L, =4.3853 -
sec

D =0.0167cm
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. Below, we want a flow half this

value - implying that the
pressure decay loss is made up
of two equally sized holes.
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g = %-5- Pt is the max water flush pressure in atmospheres
12.5 . .
Py:= m Downstream pressure during flush (in atmospheres)
u 2
1000 \ .064\
2000 042
Redata:={ 4000 Ffdata := | .042 Assuming a relative roughness of .01
10000 039
1000000 038
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Qx,y,w) =

Q(a,D,Py) = 0.2746

Re « 2000

Léngth «—x

Dia «y

Pfl « w

f1 « linterp(Redata, Ffdata, Re)
Error « 1.

while Error > .001

fl-Length
——+
Dia

k 1.5

Appendix D
EDF-2273/P. D4

gal

Pfl —Py4)-14.7 236-Dia2
Z e . .
k-62 6.45

4

Vel «
Dia21|:

1i3-Ve1-Dia

cm
Re «

g
sec-cm

0113

f2(—-6—4 if Re < 1000
Re

. 2
min-cm

See App. A for comments for
this subroutine.

f2 ¢ linterp(Redata, Ffdata,Re) otherwise

Error « |f1 - 2|
fl «f2

3

s€C

This is the water loss rate for the single straight round hole case.

We now find a leak path diameter which creates a leak rate Lu exactly half th:
calculated above.

B-60



Appendix D

EDF-2273/P. D5
Pfinal = 29.567-3 This was adjusted to achieve the designated leak rate
in
b
Pﬁnal + 125—2
in
P2 = b
14,7 =
.2
m
VIg (P P \ cm
Lg = |=-= Lg =6312—
H-Ps T, TZ) sec
2P )
=R 375 )
1752
L, =2.1944
L S€C
u
D:= c D=00118cm Half the value of Lu

identified above.

3
2 Q(a,D,Pf) =02591 <" This is the water loss rate for two holes which together produce the

' S€C  same gas loss rate during the pressure decay test as the single
hole. But, as can be seen, the sum of their two water flows is less
than the water flow through the single hole. This is because, to a
first approximation, pneumatic choked flow through a short leak
path is independent of form losses/frictional losses; however the
same is not true for liquid flow under the same conditions.

Similar arguments can be used to show that the "straight* and *round” assumptions are also
conservative. If the hole is not straight the pneumatic flow will be little affected, while the
liquid flow will be reduced due to increased frictional losses. If the hole is not round the
hydraulic radius will go down compared to a round hole of the same cross sectional area,
again increasing the hydraulic resistance for liquid flow while leaving the pneumatic flow
relatively unaffected.

Not mentioned in the foregoing is the effect of the leak path length "a". Smaller values of *a"
will increase the liquid flow for a given gas loss rate. The value of "a" selected for the
calculations in Appendix A was kept constant at .1 cm, which is 20% of the thickness of a
3"NPS schd 40 pipe, and is thought to be fairly conservative. This path length is only
significant when the pressure decay test is used near its sensitivity limit. For larger diameter
leaks, flow resistance is dominated by entrance and exit losses which are independent of
friction - similar to the pneumatic flows.
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APPENDIX E

Pressure Decay Test Operational Details

This appendix provides additional details for conducting the pressure decay test. Below is a
diagram showing the equipment needed to conduct the test. Below the diagram are calculations
to determine bottle pressure after a line has been filled. These pressures indicate whether the

entire line has been filled.

FEMALE BRANCH TEE, 1/2TX1/4P
SWAGELOK PN# $S-810-3-4TTF

UNION TEE, 1727
SWAGELOX PN# SS-810-3

BALL VALVE, 1/2T, 3X

SWAGELOK PN#SS-45S8 \

RELIEF VALVE

45 PSIG SET PRESSURE

0.t21 SQ-IN ORIFICE

KUNKLE PN# 6010DCV01-KM0045

REPLACE GAUGE ON

HIGH PRESSURE SIDE WITH
HIGH ACCURACY DIGITAL
GAUGE, 0~3000 PSI
PSI-TRONICS PN# e
PG-5000-3000-G-0000-0

=Y.
v

SCarTs

NITRAGEN, 230
‘A" CYLINDER,

Bey

HIGH ACCURACY BATT POWERED

DIGITAL GAUGE, 0-30 PSI

PSI-TRONICS PN#

PG-5000-30-G-0000-0

MALE CONNECTOR, 1/2PX1/2T
SWAGELDK PN# SS-810-1-8

USE BUSHING (AND FOR
4° LINE BELL REDUCER) TO
REDUCE 1O 1/2° PIPE

t—h

| {[lP1Pe unDER TEST
g

\DPTIDNAL CLAMP-ON COUPLING

PLUG FLUSH CONNECTION AND NIPPLE. MAY ALSO

TEE ON DIRECTLY

\FEMALE BRANCH TEE, 1/2TX1/2P
SWAGELOK PN# SS-810-3-8BTTF

™~1/2 0D X 049 SST TUBE

FEMALE CONNECTOR, 1/4PX1/2T7
SWAGELOK PN# S$S-810-7-4

TwO STAGE REGULATOR
3000 PSI INLET, SO PSI MAX OUT

PN# 51-09A-580

CU-FT,
2200 PSI
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Ib
= 30—
test 2

in

Pressure decay test pressure

Some of the lines being tested have block valves at various locations which, if left closed, would
prevent the entire line from being tested. To add greater assurance that the volume being tested
is in fact the entire line, calculations are performed below to provide an indication of whether the
line was filled based on the supply cylinder pressure after filling. The line lengths are not known
precisely therefore it will not be possible to exactly predict the cylinder pressure after a line has
been filled. The line lengths given in Ref. {3] in the main body were increased by 20% to provide
a factor of safety. The calculations below reduce the line lengths by this 20% plus another 20%

to account for uncertainties in the line lengths, i.e, the line lengths are multiplied by .64 in the

subroutine below.

To use this method a new cylinder must be used for each line.

Cyl_FinalPress(x,y,w) =

Ib b
Cyl_FinalPress[?,.O?in,400ft,2100— =1733 —

dia < x
Ley

Cylpress « w
Ve diaz-:—:--L'.64

Ib
Prest + 125 —
PRatio « m Ll
147 —
2
n

stdVol « V-PRatio

( stdVol
z6¢]1-

z

228-ft3~Cylpress

-2200-£-¥y1press

in2 )

"z" is the output of the subroutine and is
the final pressure in the cylinder after the

line is filled.

[ ]

in

in2 )

B-63

This subroutine
calculates the volume of
a length of pipe and then
how much that volume
would decrease the
cylinder pressure after
filling.

A full "A* size cylinder is
at a pressure of 2200 psi
and holds 228 cu-ft.
"Cylpress" is used to
account for cylinders at
pressures other than 2200

psi.

Use geometry for line 3"PLA-105593 to test

subroutine.



D100183 := \/4.032 ~2.07%in
(202 2.
D100313 : 1207 -2.07"-in

D101208 := J7.982 - 4.03%in
2 2,
D104803 := J4.03 -2.07%in

(2.07in
2.07in
2.07in
4.03in
4.03in
2.07in
4.03in
2.07in
1.61in
1.61in
2.07in
3.07in
PipeDia:=| 4.03in PipeLen :=
D100183
D100313
D101208
D104803
D104804
lin
lin
lin
lin

lin

lin

\lin)

Appendix E
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These are the equivalent diameters of the secondary
containment lines. The line ID is the six digits after the

D"

D104804 := \14.032 ~1.61%in

(144 \
160ft
95ft
35ft
13ft
31ft
861t
2070ft
88ft
39ft
108ft
381ft
109t | PipelD :=
144ft
95ft
86ft
2070ft
88ft
1t
1ft
1ft
1ft
1ft
11t

\‘f‘)

B-64

f100183}
100277
100313
100337
100338
101208
101208
104803
104804
104804
105591
105593
999999
100183
100313
101208
104803
104804

e e T T T N Y

These arrays carry the
geometry (ID & length)
of the underground
lines in question. The
line identifier is in
*PipelD".

Unused place holders



Ib
Pcyl_start := 2100 —

i=0.24

in

Appendix E
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The starting pressure of a new bottle is nominally 2200 psi. To achieve
a common start point, each bottle should be bled down to 2100 psi

before beginning the pressure test.

FinalelPressi = Cyl_FinalPress(PipeDiai, PipeLeni, Pcyl_start)

FinalCyIPress =

fﬂno\
2033
2060
2045
2079
2087
1964
1236
2078
2090
2055
1750
1928 |—
1932 |in

807
1703
-310
1983
2100
2100
2100
2100
2100
2100

2100 )

( 100183\
100277
100313
100337
100338
101208
101208
104803
104804
104804
105591
105593
999999
100183
100313
101208
104803
104804

e R S

We want to see pressures no greater than
these on the cylinder pressure gauge after
the lines have been filled to 30 psig.

The volume of the 12" encasement for 104803 is so
large it cannot be filled with a single cylinder. If a
second cylinder is required, this is sufficient to
assure a complete fill.
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APPENDIX F

Analysis Plan
For
INTEGRITY TESTING OF CPP-603 WASTE WATER TRANSFER LINES

Requester: J. K. Foster Performer: A. J. Palmer

Deliverables: Analysis report using the EDF Report format.

el

Purpose of Analysis: Several CPP-603 waste water transfer lines are slated for RCRA
closure. Before removal, an attempt to render the pipes clean with a water flush is
planned to save the costs of disposing these lines as mixed waste and to better protect
human health and the environment. The analysis should evaluate the feasibility of
using pressure decay testing or other leak testing to assure pipe integrity and document
the sensitivity of the test method.

Description of Item to Be Analyzed: Pipe lines as defined by: J.K. Foster, INEEL
Senior Scientist/Engineer. E-mail communication to A. J. Palmer, April 27, 2002.

Applicable Documents: None identified.

il

Design Requirements, Operating Conditions, Applicable Codes: After basic pipe
integrity has been checked by the selected leak test method, calculate what would be
the maximum amount of water that could be lost during a water flush at 20 psig based
on the sensitivity of the leak test method used.

Safety Category: Low Safety Consequence.

=@

Analysis Verification: Checker to review to a level appropriate for Low Safety
Consequence. Requester to sign as approving document and assumptions.

Cost: 120 hrs.Schedule: Begin 5/1/02 - Complete 6/21/02

DMCS Control Location: EROB

Change Control: Signatures equal to those of the original.

LGE

Software Verification: MathCAD will be used to document calculations. Checker
will make hand calculations to spot check validity of MathCAD resulits.
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Idaho National Engineering and Environmental Laboratory Q I %E!
INTEROFFICE MEMORANDUM i

Date: August 30, 2002

To: S. M. Berry MS 3750 6-4239

From: J.R. Bakerélo%%ﬂl_ MS 3655 6-7140

Subject: VCO - CPP 603 WATER TREATMENT EQUIPMENT REMOVAL - RCRA
CLOSURE - VESSEL CLEANOUT

Per your request, Estimating Services has prepared a Project Support Cost Estimate for the above-
mentioned project. The Total Estimated Cost (TEC) was calculated using confidence levels of 65% and
85%. The confidence level of 65% provides for contingency and risks at the Company level. The
confidence level at 85% provides for contingency and risks covered at the DOE-ID field office level.

The (BBWI) TEC with 65% confidence level is $2,170,000.
The (DOE-ID) TEC with 85% confidence level is $2,250,000.

Please refer to the Cost Estimating Summary, Detail, and the Output Statistic sheets for the cost
breakdowns. Also included for your use are the Distribution Curve, Histogram, and Tornado graphs
detailing the distribution of the contingency and the Cost Estimate Recapitulation sheets describing the
basis, assumptions, and risk analysis used in the development of this estimate.

This estimate is based on the information received from the team members and project documents as to
the scope of work to be completed. Any changes to the methodology used to prepare this could have a

significant effect on the cost estimate and should be reviewed by Estimating Services.

Because this project has been identified by Construction Management as maintenance work, no Nine
Block Matrix (Safety Risk/Operational Interface) determination is needed. If you have any questions or
comments, please do not hesitate to contact me at 526-7140 or e-mail ID RBJ.

JRB
Attachments
cc: R. R. Kimmit, MS 3670
Estimate File 2648
J. R. Baker File (JRB-23-02)
Uniform File Code: 8309
Disposition Authority: A16-1.4-a
Retention Schedule: Cut off at the end of each fiscal year. Destroy when 10 years old.

NOTE: Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be
appropriate for all recipients. Make adjustments as needed.
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Bechtel BWXT Idaho, LLC

COST ESTIMATE SUPPORT DATA RECAPITULATION

Project Title:  VCO — CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —

VESSEL CLEANOUT
Estimator: J. R. Baker
Date: August 29, 2002

Estimate Type: Project Support

File: 48
Approved By:

L SCOPE OF WORK: Brief description of the proposed project.

The scope of work for this project includes the preparation of documents, engineering,
fieldwork, management, oversight and supporting activities necessary for the
characterization and cleanout of the CPP 603 basin water treatment system vessels that are
located within the Idaho Nuclear Technology and Engineering Center (INTEC). This
system is located inside of building CPP 603.

IL. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers Notes and/or
other documentation upon which the estimate is originated.

A. The project scope and estimating methodologies were prepared using the project
notes and engineering estimates and when needed, clarified by the project team
members.

B.  Anin-depth review of the cost estimate’s resources, scope, and cost was performed
by the requester’s engineering contact. The requester’s engineering contact with
this review confirmed resources and assumptions that were determined by the
estimator. Where no supporting data could be found, the requester’s engineering
contact and/or the estimator estimated the quantities and resources to be used.

C. Possible risks and their values as identified at the risk review were applied to the
project through a Latin Hypercube sampling simulation using the @RISK risk
analysis software. This simulation properly addresses the effects of the negative
and positive risk elements to the project and its activities. These potential risks were
then used to establish the lower and upper limit parameters for the contingency
dollars.

IIL. ASSUMPTIONS: Conditions statements accepted or supposed true without proof of
demonstration. An assumption has a direct impact on total estimated cost.

The assumptions for this estimate have been sorted based on the headers listed below for
ease of review only. These assumptions may be specific to the header it is listed under
but may also be specific to other areas. This estimate assumes the following:



Project Title:

File:

COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued —
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Page 2 of 6

GENERAL:

A.

B.

The proposed work scope will not exceed the activities and/or quantities as shown
on the Cost Estimating Detail sheets.

All operating contractor costs will be held to minimal efforts due to the small nature
of this effort. It is assumed that non-dedicated INEEL personnel supporting this
project will have other projects to supplement their workloads and will not be
assigned to this project on a full time basis.

INEEL Site Stabilization wages will apply, no overtime or shift differential has
been considered for the construction efforts of this estimate.

The cost estimate does not consider or address funding restrictions. It is assumed
that sufficient funding will be available in a manner allowing optimum usage of that
funding as estimated and scheduled.

This project will begin in FY 2003 and will be completed in FY 2004. The
activities for this project will be completed as identified within this project
schedule. Failure to meet this schedule could result in costs not reflected in this
estimate, and an evaluation of this estimate will be needed to resolve any cost delta
issues created by the use of any alternative schedule. This estimate does not include
any schedule contingency.

It has been assumed that all radiological technicians, Engineering, Design,
Environmental, Safety, and Quality support will be available to support this work as
required to meet this project schedule.

Provisions have not been made for any negotiated 8-A set aside contracts. It is
assumed that the procured portions of this project will be competitively bid within
the local subcontracting community using contractors familiar with and up to date
with the requirements needed to work at the INEEL. It is further assumed that in
order to create a competitive business environment, a sufficient quantity of
qualified respondents will participate in this bidding process. All subcontractors and
suppliers at every tier shall be pre-approved well in advance as not to delay the
estimated project schedule.

Provisions have not been made for any subcontracted work other than the
analyzation of some samples and the water treatment. It is assumed that the
operating contractor’s own personnel will perform all other work and will be
available to complete this work.

No resources (i.e. time, dollars, personnel, etc.) have been included in this estimate
for INTEC operational support. It has been assumed if these are needed, INTEC
operations will provide these at no cost to this project.

No firewater, fire alarm, electrical or mechanical modifications, or re-installations
will be required.

All work will be performed without the disruption of utilities to any other INTEC
buildings or services.
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L. Itis assumed that the RAD levels will be low enough as that no personnel will
exceed or be impacted due to exposure limits or stay times.

M. All radiological levels will be low enough to allow the work to be performed in a
“hands on” scenario in PPEs and respirators. No monies have been included for
any remote or robotic sampling or removal.

N. It is assumed that others, if needed, will place all shielding at no cost or impacts to
this project.

Activity specific assumptions have been included within the estimate body
(reference Cost Estimating Detail Sheets) and are also considered to reflect the
basis of this estimate.

PROJECT PREPARATION:

No title design or engineering will be performed. Work orders will be developed from
the final revisions to the conceptual drawings and the issued Engineering Design Files
(EDFs).

FACILITY PROJECT OPERATIONS:

A. It has been assumed individual work orders (WOs) will be written as to allow for
the up front execution of the individual activities.

B. It has been assumed only one mobilization and demobilization will be needed.
Once the crews have moved onto the project site, no others will utilize the project
area. Once the mobilization has been completed, the work will proceed
continuously until it has been completed. At that time, the crews will demobilize
from the project.

PROJECT MANAGEMENT & SUPPORT:

A. This estimate includes two RCTs to assist, support, and oversee during the
contamination activities.

B. No monies have been included for Project Management, Secretarial, Planning and
Controls, or Estimating Services support. Based upon direction from the project
lead (M. E. Davis), these costs will be funded by the VCO programmatic account.
Monies have been included for Planning and Controls and Estimating Services
support to establishing further funding budgets.
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IV. CONTINGENCY GUIDELINE IMPLEMENTATION: 7y, percentage used for

contingency as determined by the contingency allowance guidelines can be altered to
reflect the type of construction and conditions that may impact the total estimated cost.

Standard procedures for the preparation of an estimate require the inclusion of
contingency to address possible but unlikely or unplanned events; therefore, contingency
dollars have been included in this estimate.

Contingency to cover the risks associated with this project and level of estimate has been
included at percentage rates derived from a risk analysis. The overall contingencies for
the estimate were calculated based upon percentages that are a weighted average of the
individual component contingencies within the estimate. These individual contingencies
range from a lower value where the project team felt the risks would be non-existent to
minimal, to a higher value for the higher risk areas of this project. These values, as the
identified range, represent the project team’s subjective determination of the risks
inherent in the different levels of the estimate and the values recommended for these
risks.

A risk application tool was used, which linked the Success estimating software with
@RISK risk analysis software. In the @RISK program, the key estimated cost summary
levels were assigned low and high percentage values. These percentage values represent
possible variations in the final cost of that level and a degree of confidence in the
accuracy and completeness of the information provided to the estimator. These bounding
values were then run through a Latin Hypercube sampling simulation 2000 times to
arrive at the additional money required to address risk at various levels of confidence.
Confidence levels of 65% (or an accepted risk of 35%) and 85% (or an accepted level of
risk of 15%) were chosen for this report. The risk output is shown both tabularly and
graphically for the 65% confidence level. The calculated risk amounts, represented as
percentages of the appropriate levels, were applied to the estimate levels to give the most-
likely cost, including risk, for the two chosen levels of confidence.

This risk analysis for 65% and 85% confidence levels resulted in overall contingencies of
6.32% and 10.29% respectively with the greatest areas of risk occurring in the facility
deactivation activities of this project.

Areas of concern that could require the use of contingency dollars are as follows:
1. This estimate was based on preliminary information. The estimate was

produced without characterization data to support the proposed ideology
and assumptions for this work.
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2. Preciseness in the detail take-offs leaves little room if crews are unable to

meet the estimated production rates. Factors could include, but are not
limited to, changes to ISM requirements, equipment breakdowns, resource
impacts and/or availability, etc.

3. Labor extensive project. A minimal portion of this work is subcontracted,
thus elevating the risk of production failure.

4. Smaller activities have greater chance of error.

5. Possibilities of limited labor resources.

6. Ability to perform the work as estimated, and the assumptions upon which
this estimate was created.

7. Engineering, safety, and/or management requirement changes, unforeseen
conditions, etc. could also increase or change all.

8. Economies of scale may vary based upon the number of bidding
subcontractors.

9. The subcontract duration may increase above what has been anticipated

due to unknowns or re-engineering delays, thus causing management costs
to increase accordingly.

These could result in a significant impact on the project cost and schedule.

V. OTH

ER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

A.

The elements identified in the assumption portion of the estimate have addressed
the conditions upon which the estimate is based. The conditions identified in these
assumptions address those currently understood and known to be present or
expected, as well as those specifically excluded from consideration.

Funding requirements identified by year cannot significantly change without impact
to the schedule.

Due to percentage rounding, the Success reports will not reflect the exact dollars as
shown in the detail reports.

Contingency amounts assigned to this estimate reflect the possible cost impact to
this project and are in dollars. These contingency amounts do not address the
possible schedule risks and impacts based upon time. It is recommended that if the
project team feels the need to evaluate the schedule risks, a schedule Risk Review
be conducted to address the possible schedule risk and these be incorporated into
the project schedule.

The General and Administrative (G&A) rate of 38% has been applied against the
non-subcontracted materials, equipment, and the total cost columns where listed.
G&A adders have also been included in all of the BBWI INEEL personnel
burdened labor rates. For further information concerning the G&A rates, reference
J. R. Williamson letter dated April 29, 2002, Fy 2003 Indirect Rates.
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A material handling rate of 7.8% has been applied against the non-subcontracted
materials, equipment, and the total cost columns where listed. For further
information concerning these rates, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003-

This estimate includes the 5% State of Idaho sales tax where applicable. For further
information concerning sales tax, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003-




CPP 603 RCRA Closure - Vessel Cleanout

Cumulative Probability Plot for Project Contingency

A 4 — Y
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-77.89 276.44
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The "Cumulative Probability Plot™ shows the cumulative probability for each contingency value that Target Amount
occurred during the simulation. This indicates how "likely" each contingency is to ocecur. For
example, if the contingency dollar amount at the 65th percentile is added to the current estimate sub-|
total, there will be a 35% chance that the actual cost will exceed the sub-total plus contingency.
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CPP 603 RCRA Closure - Vessel Cleanout

Risk Sensitivity Plot for Project Contingency
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The "Risk Sensitivity Plot" shows the significance of each element in the Risk model. The size and orientation of each
bar in the graph indicates both the level of significance and the average impact that random variations in the element
have on the overall project contingency. These results are derived by performing a "multivariate step-wise regression”
on the simulation data. The response variable in the regression model is the overall project contingency and the
explanatory variables are each of the risk elements. The Std b coefficient is the normalized coefficient of the
corresponding element in the regression model. These results can be used to calculate "risk-weighted” markups in the
Risk Tool "Contingency Markups" window.

Special Note: Not all elements in the regression will be seen as significant. This is due to the "step-wise" nature of the
regression analysis.
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CPP 603 RCRA Closure - Vessel Cleanout

Output Statistics

Outputs Contingency
Simulation# 1

Statistics / Cell [2648 VCO CPP 603 Water Treatment Equip RCRA C§
Minimum 200,754
Maximum 402,698
Mean $88,488
Standard Deviation $108,163
Variance $11,699,249,970
Skewness 0.1825
Kurtosis 2.5372
Mode $83,035
5% $77.888
10% -$50,328
15% -$26,557
20% -$8,165
25% $10,252
30% $26,905
35% $39,924
40% 52,956
45% $65,742
50% $81,986
55% $94,765
60% $112,237
65% $129,195
70% $146,682

q

q

75% 164,841
80% h182,672
85% . $210,306
90% $234,534
95% 276,441
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CPP 603 RCRA Closure - Vessel Cleanout

Histogram for Project Contingency

b 4

[ Mean-p3488.26 |

Values in 104 -6

100

Values in Thousands

5% 90% 5%
-77.89 276.44

The "Histogram” plot shows the relative liklihood of different

contingency amounts. The height of each bar indicates the

"probability-density" of the corresponding x-axis value. Thus the

taller bars indicate contingencies that are more likely than shorter

bars.
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Idaho National Engineering and Environmental laboratory &\ I m!

INTEROFFICE MEMORANDUM s
Date: August 30, 2002
To: S. M. Berry MS 3750 6-4239

From: LR Bakeré( e B MS 3655 6-7140

Subject: VCO - CPP 603 WATER TREATMENT EQUIPMENT REMOVAL - RCRA
CLOSURE - PIPING REMOVAL

Per your request, Estimating Services has prepared a Project Support Cost Estimate for the above-
mentioned project. The Total Estimated Cost (TEC) was calculated using confidence levels of 65% and
85%. The confidence level of 65% provides for contingency and risks at the Company level. The
confidence level at 85% provides for contingency and risks covered at the DOE-ID field office level.

The (BBWI) TEC with 65% confidence level is $3,940,000.
The (DOE-ID) TEC with 85% confidence level is $4,240,000.

Please refer to the Cost Estimating Summary and Detail sheets for the cost breakdowns. Also included
for your use are Cost Estimate Recapitulation sheets describing the basis, assumptions, and risk analysis
used in the development of this estimate.

This estimate is based on the information received from the team members and project documents as to
the scope of work to be completed. Any changes to the methodology used to prepare this could have a
significant effect on the cost estimate and should be reviewed by Estimating Services.

Because this project has been identified by Construction Management as maintenance work, no Nine

Block Matrix (Safety Risk/Operational Interface) determination is needed. If you have any questions or
comments, please do not hesitate to contact me at 526-7140 or e-mail ID RBJ.

JRB
Attachments
cc: J. K. Foster, MS 5224
Estimate File 2650
J. R. Baker File (JRB-21-02)
Uniform File Code: 8309
Disposition Authority: A16-1.4-a
Retention Schedule: Cut off at the end of each fiscal year. Destroy when 10 years old.

NOTE: Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be
appropriate for all recipients. Make adjustments as needed.
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Bechtel BWXT Idaho, LLC

COST ESTIMATE SUPPORT DATA RECAPITULATION

Project Title:

Estimator:
Date:
Estimate Type:

VCO - CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
PIPING REMOVAL

J. R. Baker

August 28, 2002

Project Support

File: 2650
Approved By:

L SCOPE OF WORK: Brief description of the proposed project.

The scope of work for this project includes the preparation of documents, engineering,
fieldwork, management, oversight and supporting activities necessary for the
characterization, demolition and removal of the CPP 603 basin water treatment system
piping that is located within the Idaho Nuclear Technology and Engineering Center
(INTEC). This system is located inside and outside of buildings CPP 603 and CPP 648,
the CPP 764 VES-SFE-126 Holding Tank Vault, and the VES-SFE-106 Tank Vault.

A. Characterization sampling for this project includes:

el e

3.
6.

The sampling of the above and below grade piping to be removed.
The sampling of the floor and wall paints.

The taking of radiological smears prior to the demolition activities.
The sampling of the instrumentation panel for the new ion exchange
system prior to removal.

On-Site sample analysis of the radiological smears.

Off-Site sample analysis and validation of all other samples.

B. Demolition field activities for this project include:

1.

The removal of the below grade portion of the mixed low level waste
(MLLW) contaminated line 2” PLA-100313 and its 12” encasement pipe
from just outside of the VES-SFE-101 room to the VES-SFE-106.

The removal of the below grade portion of the MLLW contaminated line
2” PLA-100183 from V-TW-11 to the 12” containment pipe in building
CPP 603.

The removal of the below grade portion of the MLLW contaminated line
2” PLA-105591 from the slab elevation at VES-SF-131 and VES-SF-132
to the 12” containment pipe in building CPP 603.

The removal of the below grade portion of the MLLW contaminated line
3” PLA-105593 from the sump to VES-SF-126 including two floor drain
branches.
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5. The removal of the below grade portion of the MLLW contaminated line

SENYRELETMIOBOBECRFTIIR MO A0 TR

o P

2"-PSA-100277, OIEX, 60 ft.
2"-PSA-100278, OIEX, 6 ft.
2"-BWA-100280, OIEX, 2 ft.
2"-BWA-100283, OIEX, 10 ft.
2"-BWA-100284, OIEX, 2 ft.
2"-PSA-100285, OIEX, 6 ft.
3/4"-PSA-100292, OIEX, 35 ft.
3/4"-PSA-100293, OIEX, 10 ft.
3"-PSA-105570, NIEX, 22 ft.
4"-PSA-105570, NIEX, 20 ft.
3"-PSA-105571, NIEX, 25 ft.
3"-PSA-105572, NIEX, 40 ft.
3"-PSA-105573, NIEX, 8 ft.
3"-PSA-105574, NIEX, 5 ft.
3"-PSA-105575, NIEX, 15 fi.
3"-PLA-105576, NIEX, 15 ft.
3"-PSA-105584, NIEX, 15 ft.
3"-PSA-105585, NIEX, 3 ft.
2"-PSA-105586, NIEX, 4 ft.
2"-PSA-105587, NIEX, 3 ft.
2"-PSA-105588, NIEX, 3 ft.
3"-PSA-105589, NIEX, 12 ft.
2”-PLA-105592, NIEX, 15 ft.
3"-PLA-105597, NIEX, 2 ft.
2"-PSA-106398, NIEX, 50 ft.
1/2”-RWA-113207, OIEX, 15 ft.
1/2”-RWA-113208, OIEX, 15 ft.

6”-PSN-101202, Sand filter, 60 ft.

C-38

4” PLA-100338 from the CPP 648 floor drain to the VES-SF-106 tank
vault sump.

The removal of the below grade portion of the MLLW contaminated line
4” PLA-100337 from the CPP 648 pit to the VES-SF-106 tank vault sump.
The removal of the below grade portion of the MLLW contaminated line
4” PLA-101208 and its 8” encasement pipe from below VES-SFE-109 to
the CPP 648 pit.
The removal of 2 to 3 feet of the below grade portion of the MLLW
contaminated line 2” PSA-100277 from just outside of the old ion
exchange room (116) to the 2” PLA-100313 line.

The removal of the following above grade piping and other items as
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10.
11.

12.

13.

14.

15.

16.

17.

cc. 3”-PLN-101203, Sand filter, 30 ft.

dd. 17-BWN-101203, Sand filter, 3 ft.

ee. 1-1/27-PSN-101211, Sand filter, 12 ft.

ff.  2”-PSN-101212, Sand filter, 30 ft.

gg. 2”7 HAN-101215, Sand filter, 2 ft.

hh. 4”-HAN-101219, Sand filter, 5 ft.

1. 27-PSA-110473, Sand filter, 20 ft.

jj- 37-Sand filter overflow lines (unknown numbers), 40 ft.

kk. JET-SF-502.
1. P-SF-216.
mm. P-SF-217.
nn. P-SF-230.

0o. New ion exchange sample sink.
pp. New ion exchange sample sink drain line.

The draining and flushing of associated lines to be removed.

The removal of the pre-cast concrete roof and of the entire north and
portions of east and west 3’ thick concrete walls of cubical room (113) as
needed for pipe access.

The removal of portions of the concrete masonry unit (CMU) 12” and 16
thick interior walls for the pump room (114) and the courtyard (107) as
needed for pipe access.

The removal of the electrical conduits and conductors that support the
control panel for the new ion exchange system, AHU-713 and VES-SF-
113 to the first panel of circuitry.

The removal of the control panel for the new ion exchange system, the
AHU-713 enclosure and its internal skid mounted equipment, and VES-
SF-113 air tank as needed for pipe access.

The removal of exterior asphalt concrete paving, shoring of impacted
utilities, machine and hand excavation, and the use of a hydraulic jacking
trench shoring system.

The boxing of the pipe to be removed and the transportation of these
materials to an Off-Site facility for macro encapsulation treatment and
permanent disposal.

The filling back in of the trenches with the excavated materials with no
compaction or the patch back of the removed concrete or asphalt.
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II. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers Notes and/or

other documentation upon which the estimate is originated.

A.

The project scope and estimating methodologies were prepared using the project
drawings (SK-1, 1 of 3, 2 of 3, and 3 of 3) and when needed, clarified by the project
team members.

A tour of the proposed project site provided a visual assessment of the scope of
work to be performed.

A review (May 21, 2002) with the requester (J. K. Foster) and the project lead

(M. E. Davis) of the standardized D&D&D breakdown structure utilizing the
INEEL code of accounts was used to define the parameters of the scope of work for
the estimate.

The estimate development was established using a detailed bottoms up quantifiable
technique. Activity descriptions, costs, and productions are based upon these
individual detailed item quantities.

Standard industry references, including R. S. Means and Richardson Engineering
Services cost databases, were used to help develop the estimate pricing and
productivities. BBWI functional support provided costs for off-Site disposal, waste
boxes, and sample analysis costs. Vendors were polled for estimating prices on
materials and equipment that have been identified to date. Cost estimating
judgment coupled with on-Site experience and field observations of projects
constructed and demolished at the INEEL were used to establish productivity that is
site specific. The INEEL Cost Estimating Guide, dated September 2001, and MCP-
2871, Rev. 2, dated August 2001 were used to define estimating requirements.
Functional estimates were used to determine the deliverables required and the
resources needed for the Engineering, Sample Management, Radiological, ES&H,
Packaging and Transportation, Waste Generator Services (WGS), Construction
Management and Project Management support.

Escalation factors were applied to the project components to properly address the
effects of inflation on the projected costs. These costs have been presented in

FY 2002 dollars and escalated to the projected midpoint of each major activity
based on the estimated project schedule. Escalation rates are based on the rates
provided by DOE-HQ, associate deputy secretary for Field Management, Office of
Projects, and Fixed Asset Management and as found in the INEEL Cost Estimating
Guide and the DWP Systems Guidance, FY 2003-2005.

A review of the work scope was conducted (May 28, 2002) with project engineer
(J. Bisset), the design engineer (N.B. Smith) and the construction senior technical
specialist (T. F. Harris).

Discussions with the requester (J. K. Foster), the project lead (M. E. Davis), the
project engineer (J. Bisset) and the construction senior technical specialist (T. F.
Harris) led to clarifications of the proposed scope of work not clearly defined or in
question by the estimator.
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J.  Anin-depth review of the cost estimate’s resources, scope, and cost was performed
by the requester (J. K. Foster) and the project lead (M. E. Davis). The team
members with this review confirmed resources and assumptions that were
determined by the estimator. Where no supporting data could be found, the team
members and/or the estimator estimated the quantities and resources to be used.

K. Anin-depth review of the potential project risks was with the project lead
(M. E. Davis) and Estimating Services (J. Baker).

L. Estimating Services organized the cost data based upon the scope of work and after
extensive team meetings discussing the project needs and requirements. Costs were
developed using the Success© estimating software by U. S. Cost to a level of detail
consistent with the design documents. For consistency, the standardized D&D&D
breakdown structure utilizing the INEEL code of accounts was used to define the
structure of the estimate.

M. Possible risks and their values as identified at the risk review were applied to the
project through a Latin Hypercube sampling simulation using the @RISK risk
analysis software. This simulation properly addresses the effects of the negative
and positive risk elements to the project and its activities. These potential risks were
then used to establish the lower and upper limit parameters for the contingency
dollars.

1. ASSUMPTIONS: Conditions statements accepted or supposed true without proof of
demonstration. An assumption has a direct impact on total estimated cost.

The assumptions for this estimate have been sorted based on the headers listed below for
ease of review only. These assumptions may be specific to the header it is listed under
but may also be specific to other areas. This estimate assumes the following:

GENERAL.:

A. The proposed work scope will not exceed the activities and/or quantities as shown
on the Cost Estimating Detail sheets.

B.  All operating contractor costs will be held to minimal efforts due to the small nature
of this effort. It is assumed that non-dedicated INEEL personnel supporting this
project will have other projects to supplement their workloads and will not be
assigned to this project on a full time basis.

C. INEEL Site Stabilization wages will apply, no overtime or shift differential has
been considered for the construction efforts of this estimate.

D. The cost estimate does not consider or address funding restrictions. It is assumed
that sufficient funding will be available in a manner allowing optimum usage of that
funding as estimated and scheduled.
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E. The October 2000 draft of DOE Order 413.3 was used as the defining document for

project requirements. Assume any changes to DOE Order 413.3 will not impose
any additional costs or time delays to this project.

These lines, systems, and buildings affected do not fall within the requirements of
the State Historical Office of Preservation (SHPO) and therefore, Cultural Resource
Management (CRM) requirements will not be needed.

This project will begin October of FY 2003 and will be completed by September of
FY 2005. The demolition activities will begin no sooner than FY 2004. The actual
demolition will not require any longer than 9 months to complete, not including the
shut downs due to the interfacing with the vessel cleanout and removal projects.
The remaining design and project documents needed to start this work can be
accomplished in 5 months (overlapping into other activities). The characterization
will require an additional 7 months, and the closeout and acceptance has been
assumed to have a duration of 3 months. Therefore, this project has been estimated
to have a total duration of 36 months including the shut downs needed for other
work. The activities for this project will be completed as identified within this
project schedule. Failure to meet this schedule could result in costs not reflected in
this estimate, and an evaluation of this estimate will be needed to resolve any cost
delta issues created by the use of any alternative schedule. This estimate does not
include any schedule contingency.

It has been assumed that all radiological technicians, Engineering, Design,
Environmental, Safety, and Quality support will be available to support this work as
required to meet this project schedule.

No monies are included in the event of man-made disaster (fire, explosion, etc.), or
due to an act of God.

Provisions have not been made for any negotiated 8-A set aside contracts. It is
assumed that the procured portions of this project will be competitively bid within
the local subcontracting community using contractors familiar with and up to date
with the requirements needed to work at the INEEL. It is further assumed that in
order to create a competitive business environment, a sufficient quantity of
qualified respondents will participate in this bidding process. All subcontractors and
suppliers at every tier shall be pre-approved well in advance as not to delay the
estimated project schedule.

Provisions have not been made for any subcontracted work other than the
analyzation of some samples and the concrete sawing. It is assumed that the
operating contractor’s own personnel and construction force account will perform
all other work and will be available to complete this work.

No resources (i.e. time, dollars, personnel, etc.) have been included in this estimate
for INTEC operational support. It has been assumed if these are needed, INTEC
operations will provide these at no cost to this project.

No firewater, fire alarm, electrical or mechanical modifications, or re-installations
will be required.
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N. No contaminated or hazardous materials will be encountered other than the MLLW

piping to be removed.

All work will be performed without the disruption of utilities to any other INTEC
buildings or services.

It is assumed that the RAD levels will be low enough as that no personnel will
exceed or be impacted due to exposure limits or stay times.

All lines, systems, etc. have already been flushed or will be flushed by others at no
cost to this estimated scope of work or schedule impact to the project.

All radiological levels will be low enough to allow the work to be performed in a
“hands on” scenario in PPEs and respirators. No monies have been included for
any remote or robotic sampling or removal.

Per the project lead, it is assumed that all shielding and scaffolding, if needed, will
be placed by others during the flushing of the systems (Part A) at no cost or impacts
to this project.

Activity specific assumptions have been included within the estimate body
(reference Cost Estimating Detail Sheets) and are also considered to reflect the
basis of this estimate.

CHARACTERIZATION:

A.

No coring for the sampling will be required; access is considered to be available.
Once entry has been made into the areas to be sampled, no destructive sampling
methods will be used. It is also assumed that all samples can be obtained easily
without the use of special tools.

All samples will be taken continuously and submitted as they become available. No
breaks in the performance of this task will occur as to allow the holding times to
expire and thus requiring a redundant effort.

It is assumed that the only system components that will be required to be sampled
are currently listed on the Cost Estimating Detail Sheets. Should more be needed,
additional funding will be required.

Composite sampling methods will be used wherever possible or as stated in the
detail sheets.

Non-smear samples will be sent off-Site to be analyzed and validated. It has been
assumed the analyzation data will be turned around in no longer than 65 days and
the validation of these will take no longer than 25 days.

Work orders will not be needed for the taking of the samples. Normal practice at
the INEEL allows for the technicians performing the physical collection to work off
of the project job safety analysis (JSA). This estimate also assumes the technicians
performing the physical sample collection will be available as noted in this estimate
or as detailed on the project schedule.

The contracted off-Site laboratory will dispose all samples.

C-43




COST ESTIMATE SUPPORT DATA RECAPITULATION

- Continued —
Project Title: VCO — CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
PIPING REMOVAL
File: 2650

Page 8 of 15

H. All PPEs and tools used for the sampling will be disposed of with the existing
approved waste stream at no additional cost to this work.

. On-Site BBWI personnel will perform the analysis of the radiological smear counts.
It has been assumed that the INEEL Radiological Measurements Laboratory (RML)
will validate 20% of these smears for gamma and gross alpha/beta.

J. On-Site radiological surveys will be taken by the radiological control technicians
(RCTs) as called out in the estimate and will be used to verify that minimal
radiological contamination exists in the pipes to be removed and none will exist at
any of the work locations. It has been assumed these will occur every 400 square
feet.

K. During the demolition activities, it has been assumed no fixed contamination will be
encountered.

L.  This project will follow the Environmental Restoration (ER) Quality Assurance
Project Plan (QAPjP) for sample analysis. The project was estimated assuming that
the analytical method data validation level “B” (as defined in TPR — 79) will be
performed on all data packages received.

M. Based upon discussions with the project team, it has been assumed that a National
Environmental Policy Act (NEPA) checklist will be sufficient for this scope of
work.

N. No independent verification or RCRA closure activities will be required.

PROJECT PREPARATION:

No title design or engineering will be performed. Work orders will be developed from
the final revisions to the conceptual drawings and the issued Engineering Design Files
(EDFs).

DECONTAMINATION & DISMANTLEMENT PREPARATION:

A. Specific items not included in this estimate are as follows:

1. The USQ evaluation. If needed, this effort will be funded by the facility.
It has been assumed a Safety Analysis Report (SAR) will not be needed.
Only a review of an existing SAR will be needed.

3. It has been assumed a Readiness Assessment (RA) will not be needed.
4. System Engineering support will not be required.
5. It has been assumed that no site area director (SAD) costs will be applied

to this project.
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6. It has been assumed that the INTEC Operations will oversee, perform and

fund all required building and system preventative maintenances (PMs)
during the duration of this project.

7. No monies are included for the Closure Plan preparation, review or
approval.

FACILITY PROJECT OPERATIONS.:

A.

B.

It has been assumed individual work orders (WOs) will be written as to allow for
the up front execution of the individual activities.

It has been assumed only one mobilization and demobilization will be needed.
Once the crews have moved onto the project site, no others will utilize the project
area. Once the mobilization has been completed, the work will proceed
continuously until it has been completed. At that time, the crews will demobilize
from the project.

FACILITY DECONTAMINATION & DISMANTLEMENT:

o O

e

Others will flush the pipes prior to the start of this work at no cost to this project.
Others will have removed VES-SF-131 and VES-SF-132 from cubical room (113)
prior to the start of this work at no cost to this project.

Others will have removed the vessels from the multi media filter room (110) prior
to the start of this work at no cost to this project.

Others will have removed the compressor and the RO unit from the new ion
exchange room (112) prior to the start of this work at no cost to this project.
Others will remove the ventilator above the cubical room (113) prior to the start of
this work at no cost to this project.

Others will remove all remaining stockpiled debris and equipment removed from
this project at a later date at no cost to this project.

No contaminated soils will be encountered. It is assumed that the native soils can
be placed back into their original trenches without segregation, CERCLA, etc.
issues. Native soils will not require compaction and can be pushed back into the
trenches. Stockpiled soils will not require sampling or cover.

It has been assumed that no critical lifts will be required for this project.

It has been assumed that no overhead interferences will be encountered during this
project.

No fieldwork will occur during the winter months. No monies were included for
heat or weather protection.

All field activities will be performed on a 4-10 work schedule.
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All debris (other than the piping) to be removed from and stockpiled at the jobsite
will not require to be surveyed for radiological hazards.

Force account will not tent or enclose the tanks, piping to be removed, or the
overhead door to be used for access during the sampling or demolition operations.
No allowance has been included in demolition costs for weather delays due to high
winds.

It is assumed all undermining of the structures or wall removal will not require
underpinning or structural shoring. It has been assumed these structures will be
self-supporting.

Trench soil sidewalls will stand vertical without caving during the excavation and
pipe removal activities.

During the excavation and pipe removal, the south storage basin wall will not
require any additional shoring support or engineering due to the loading being
imposed by the water inside of the basin.

Once this project is completed, no build back, temporary enclosures, engineering
for protection, etc. will be constructed for freeze protection, weather enclosures,
structural support the existing building, etc. The building will be left as is at that
state and others will move in to start the demolition of this building at no cost to this
project.

Interior excavations can be accomplished using a small commercial grade
excavator.

Due to the duration of the project, supporting crafts for this project will be
dispatched from their INTEC locations each day and not out of the Central
Facilities Area (CFA) craft shop or any other. No supporting craft travel time to
and from the project site each day was included in the estimate. Force Account
personnel will show up and quit each day from CPP 603.

Should any segregation of materials other than what is listed in the detail sheets be
required, this work will take place along with the demolition with the equipment
used to perform this demolition.

Piping can be cut with chop saws, wrapped and boxed for disposal.

All pipe penetrations at the foundation, pit, sump, etc. walls will be sleeved and will
not require any demolition or saw cutting for removal.

Unless specifically stated within the body of the detail sheets or these recapitulation
sheets, no monies have been included for:

Building or systems modification or upgrades

Building or systems equipment preventative maintenances
Fencing for control of the buildings or area

Rerouting of utilities

Pipe or tank exploration

e

C-46




Project Title:

File:

COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued —
VCO - CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
PIPING REMOVAL
2650

Page 11 of 15

BB.

CC.

DD.

EE.

FF.

GG.

HH.

At this time no validation can be made as to availability of fully trained craft
support; therefore, this estimate includes a minor allowance for the project specific
training of the core craft work force. No allowances have been made for this
training of the non-craft support personnel.

This estimate does include any monies for incidental monthly training. These costs
would include, but are not limited to monthly staff meetings, required readings,
company and DOE training, etc.

Monies have been included for the project required daily plan of the day (POD)
meetings.

No load testing of any equipment will be required. It has been assumed that all
equipment is certified to perform this work.

At this time, no determination can be made as to the level of personal protective
equipment needed to complete the work as described within the estimate.
Therefore, it has been assumed that when radiological contaminates are
encountered, two change outs per day per person will be needed at an average
material rate of $150 per change out. This falls within the average range for a one
layer to a double layer and respirator.

Per the requester, the field team leader (FTL) will also act as the jobsite safety
supervisor (JSS).

It is assumed all equipment to be used on this project will be already owned by the
D&D&D group. This equipment will be available when needed, and will not
require any upgrading, modifications, repairs, etc.

No rental monies will be required for D&D&D owned equipment that is to be used
on this project. Recovery monies have been included for all equipment usages.
The costs presented in this estimate assume that the equipment is in good operating
condition. No allowances are made for equipment operating in severe conditions or
beyond periodic maintenance services.

No monies have been included to decontaminate (other than a wipe down), clean, or
replace any equipment that is to be used for this work during the pipe removal.

All materials, containers, etc. that are currently stored inside of any of the proposed
work areas that could possibly impact this project and are not identified by this
estimate will be removed by INTEC personnel and equipment at no cost to this
project.

DISPOSAL OF WASTE:

A.

The boxing of the pipe to be removed and the transportation of the pipe will be as
MLLW contaminated materials and sent to an Off-Site facility for macro
encapsulation treatment and permanent disposal.

It is assumed that all RAD fields will be well below 200 MR; therefore, no transport
plan will be required to transport the waste boxes.
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IV.

C.  All materials to be removed will be done intact as much as possible. Once
removed, the materials will be either wrapped in plastic to be containerized or
boxed for shipping. No volume reduction for economy has been included in this
estimate. It has been assumed the off-Site treatment and disposal facility can and
will accept the materials in this state.

D. Once the piping has been loaded into the boxes, the boxes will remain on the
project site. This area will be considered the RMA (Radioactive Materials Area)
until all boxes are hauled together to the disposal site. Once delivered to the
disposal site, the disposal site personnel and equipment will off-load the boxes at no
additional cost to this project. It is assumed the boxes will be able to be hauled and
off loaded to the disposal site within a timely manner as not to extend the schedule
or require any additional mobilizations.

PROJECT MANAGEMENT & SUPPORT:

A. This estimate includes two RCTs to assist, support, and oversee during the
contamination activities.

B. No monies have been included for Project Management, Secretarial, Planning and
Controls or Estimating Services support. Based upon direction from the project
lead (M. E. Davis), these costs will be funded by the VCO programmatic account.

POST DECONTAMINATION & DISMANTLEMENT:

A. No monies are included for any surveillance and maintenance activities prior to,
during or after this scope of work has been completed.
B. Once completed, no post sampling or independent verification will be required.

CONTINGENCY GUIDELINE IMPLEMENTATION: The percentage used for
contingency as determined by the contingency allowance guidelines can be altered to
reflect the type of construction and conditions that may impact the total estimated cost.

Standard procedures for the preparation of an estimate require the inclusion of
contingency to address possible but unlikely or unplanned events; therefore, contingency
dollars have been included in this estimate.
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Contingency to cover the risks associated with this project and level of estimate has been
included at percentage rates derived from a risk analysis. The overall contingencies for
the estimate were calculated based upon percentages that are a weighted average of the
individual component contingencies within the estimate. These individual contingencies
range from a lower value where the project team felt the risks would be non-existent to
minimal, to a higher value for the higher risk areas of this project. These values, as the
identified range, represent the project team’s subjective determination of the risks
inherent in the different levels of the estimate and the values recommended for these
risks.

The risk application tool outputs that were used for the original cost estimate (reference
estimate file 2632) were used in this estimate.

This risk analysis for 65% and 85% confidence levels resulted in overall contingencies of
31.78% and 41.78% respectively with the greatest areas of risk occurring in the facility

demolition activities of this project.

A. Specific negative risks identified by the team are as follows:

1. Characterization risks could include additional sampling and analysis or
increased cost in the laboratory services.
2. Limited off-Site disposal options, thus causing increases in cost or the

evaluation of other options if no home can be located for the waste. This
area appears to raise the largest concern of risk due to the magnitude of the
disposal monies as compared to the rest of the project and because these
monies are not guaranteed.

3. Sampling and support risks could include extended project duration due to
other unforeseen impacts.

4, Contaminated soils require boxing and disposal thus increasing the
disposal cost, removal cost and oversight due to cost and schedule
impacts.

5. Due to contaminated soils, engineered fill must now be imported for the
backfilling process.

6. Safety and logistics require the concrete and asphalt to be replaced.

7. Small machine excavation cannot be accomplished, thus requiring more
than estimated hand excavation.

8. This estimate was based on preliminary information. Determinations as to

what contaminants will be encountered, PPE requirements, and engineered
treatment, disposal locations, and processes could not be made at this time.

9. RAD fields could not be contained or lowered during the flushing efforts,
thus requiring the use of robotics or the re-engineering of the removal
activities to allow for limited stay times.
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10.  The south storage basin requires additional shoring or engineering due to
the loads being imposed by its water.

11.  The south storage basin allows for only sectional excavation and pipe
removal due to the loads being imposed by its water, thus causing
schedule and cost delays to the project.

12.  The excavated materials cannot stand vertically, thus requiring a new
excavation method causing a slower than estimated production.

B. Other areas not identified by the project team members but are still of concern that
could require the use of contingency dollars are as follows:

1. This estimate was based on preliminary information. Producing the
demolition and disposal estimate without characterization data to support
the proposed ideology and assumptions for removal.

2. Preciseness in the detail take-offs leaves little room if crews are unable to
meet the estimated production rates. Factors could include, but are not
limited to, changes to ISM requirements, equipment breakdowns, resource
impacts and/or availability, etc.

3. Labor extensive project. A minimal portion of this work is subcontracted,
thus elevating the risk of production failure.

4. Smaller activities have greater chance of error.

5. Possibilities of limited labor resources.

6. Ability to perform the work as estimated, and the assumptions upon which
this estimate was created.

7. Engineering, safety, and/or management requirement changes, unforeseen
conditions, etc. could also increase or change all.

8. Economies of scale may vary based upon the number of bidding
subcontractors.

9. The subcontract duration may increase above what has been anticipated

due to adverse weather or re-engineering delays, thus causing management
costs to increase accordingly.

C. Considerations that contribute significantly to the positive project risk include:

1. Positive risk items include a competitive bidding environment, decreasing
the estimated subcontracted and disposal costs.
2. Removal of the cubical walls allows for more free access than expected,

thus increasing the estimated crew production for pipe removal.

These could result in a significant impact on the project cost and schedule.
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V. OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

A.

The elements identified in the assumption portion of the estimate have addressed
the conditions upon which the estimate is based. The conditions identified in these
assumptions address those currently understood and known to be present or
expected, as well as those specifically excluded from consideration.

Funding requirements identified by year cannot significantly change without impact
to the schedule.

Due to percentage rounding, the Success reports will not reflect the exact dollars as
shown in the detail reports.

Contingency amounts assigned to this estimate reflect the possible cost impact to
this project and are in dollars. These contingency amounts do not address the
possible schedule risks and impacts based upon time. It is recommended that if the
project team feels the need to evaluate the schedule risks, a schedule Risk Review
should be conducted to address the possible schedule risk and than be incorporated
into the project schedule.

The General and Administrative (G&A) rate of 38% has been applied against the
non-subcontracted materials, equipment, and the total cost columns where listed.
G&A adders have also been included in all of the BBWI INEEL personnel
burdened labor rates. For further information concerning the G&A rates, reference
J. R. Williamson letter dated April 29, 2002, FY 2003 Indirect Rates.

A material handling rate of 7.8% has been applied against the non-subcontracted
materials, equipment, and the total cost columns where listed. For further
information concerning these rates, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003.

This estimate includes the 5% State of Idaho sales tax where applicable. For further
information concerning sales tax, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003.

A substantial savings could be achieved should the piping be grouted in place
during this phase of the work and then removed at a later date after the building has
been razed. This savings could be as much as $1.5 million.
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INTEROFFICE MEMORANDUM et L
Date: August 30, 2002
To: S. M. Berry MS 3750 6-4239

From: J. R. Baker é\ AT MS 3655 6-7140

Subject: VCO - CPP 603 WATER TREATMENT EQUIPMENT REMOVAL - RCRA
CLOSURE — VESSEL REMOVAL

Per your request, Estimating Services has prepared a Project Support Cost Estimate for the above-
mentioned project. The Total Estimated Cost (TEC) was calculated using confidence levels of 65% and
85%. The confidence level of 65% provides for contingency and risks at the Company level. The
confidence level at 85% provides for contingency and risks covered at the DOE-ID field office level.

The (BBWI) TEC with 65% confidence level is $960,000.
The (DOE-ID) TEC with 85% confidence level is $990,000.

Please refer to the Cost Estimating Summary, Detail, and the Output Statistic sheets for the cost
breakdowns. Also included for your use are the Distribution Curve, Histogram, Tornado graphs detailing
the distribution of the contingency, and the Cost Estimate Recapitulation sheets describing the basis,
assumptions, and risk analysis used in the development of this estimate.

This estimate is based on the information received from the team members and project documents as to
the scope of work to be completed. Any changes to the methodology used to prepare this could have a
significant effect on the cost estimate and should be reviewed by Estimating Services.

Because this project has been identified by Construction Management as maintenance work, no Nine
Block Matrix (Safety Risk/Operational Interface) determination is needed. If you have any questions or
comments, please do not hesitate to contact me at 526-7140 or e-mail ID RBJ.

JRB
Attachments
cc: W. G. Faultersack, MS 37
Estimate File 2651
J. R. Baker File (JRB- 4-&2)
Uniform File Code: 8309
Disposition Authority: A16-1.4-a
Retention Schedule: Cut off at the end of each fiscal year. Destroy when 10 years old.

NOTE: Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be
appropriate for all recipients. Make adjustments as needed.

C-52



I ‘oN abeq juswuedaqg saainies Bunewnsy LGS0 2002/50/60
Z T33NI
2o
§ :Ag peaoiddy
: :Ag pexoayn
:ojew|ysy

Moesie)ne4 ‘M [JOBU0D

yiodang oeloig :ejewpsy jo adA)

seway
000'096% (00001 § ¥s@1eau ay) o) papuncy) 1509 j98loud papunoy
6£8'796% L0Z'69% L6L'6ES L78'658% 1509 108foud
%EL'L %S9t
6£8v96$ 10Z'69% L6L°6ES 1¥8°658$ 1500 100f01d pojewns3
V101 A5usbunuod uole|eas3y |ejolgng 9jewys3 AIN3IW3T3 ILVIILST

yodey Alewwng

169z Haquiny josloid
D3LNI - T33NI :uoneson Jsfoid
J8AaT 82UBPHUOYD %G9 @ - [PAOWSY [9SSAA
84NS0[D YHIY - [eAOwdY Judwdinbg Jusuneal) Jojep £09 ddD  dwen joeloid

C-53



1 ‘oN abed

180'9%
086'2%
S8Z'vIS
99Z'L1$

LL8'79%
£EV'LS
£99'€6$

£86'29%
£91's$
LTS
096'61$
£69'ZES
S0S'661%

z25°s$
956°7ES
122'6$
196'5€$
8€Z'1r$
£0r'8%
£€4$

SL£°056$
¥06'06$

706°'06%
Iviol

%60'€
%60'€
%60'E

%60°¢

%60°¢
%60°E

%60'E

%bL'y
%¥E'S
%ET'E
%ETE
%ETE
%EL'E

%% ¥
%9v'y
%9¥'y
%9r'Y
%9% P
%9¥'¥

%9¥'Y

%Y’y
%9
%9V’ v

%, Aouabunuoy

818
68%

8Zv$
8158

S88'L$
£2z8
808°Z$

SL0'e$
z9zZ$
2653
¥29$
12018
L91°L$

8€2$
£6¥'L$
czz$
9E5'L$
1918
65¢%
[

15128
Z88'es

Z88'ES
A3usbunuoy

woddng joafoig :8dA] slewns3

SG9€ SW 0ri.-9 49)eg AT
0G.LE S 6£Z¢-9 Aued ‘W'S

:Ag pasedsid

quel)

Juswpedsqg sasaias Bupewysy

29Z8
8zL$
9198
¥rL$

0Lz
ozes
LE0'YS

v88°'Z$
812$
8rss
6585
L0¥'1S
9¥s'es

1628
187°18
¥ZZ$
0£5°1S
Y5218
15€8
3%

£P1L'TS
198'€$

198'€$
uone|eosy

Zre'ss dn ues|) jeujd/uonezy|qowaq 1o8foid—
294°28 Buiutes | wewainbay |enuapiu| Alyjuop-----
WWZELS Buiues| yuawasnbay 5300y J08f0Ig--——
v00'9L$ Bujujel) [suuOsIad PIBld——-
juswdinb3/saddngpioddng
782'85$ plald ysloid Joang-—-
068°9% dn weys/dn jegjuonez)|igon 108foid—
818'98% }JOM P|214 104 sjuawalinbay |esauag--
HIOM PIS14
¥20'29% Bupnp jauuosiag p|ai4 f1ajeg Bupoddng--
189'¥$ UOJIEAS|UWPY J9RIUOIGNS--
98L'11L$ sealy YoM uoda(q 0} OM esedaid—
Liv'BLS S|98SAA SAOWAY 0} OM 2Jedald-——
¥92'0€% (OM) s19p10 YIOM 0BT~
Z6L'€81% ‘SNOILVH3d0O 103rodd ALINIDV4
saomuag uBiseq g
160's$ Bupesubug Aanoy ysod asedaid/apinoid-—
L16'1ES @a'2a Buung poddng 3y apiaocig—
228'vs SEaly oM u028Q - 403 ssedaid
L06'ZES |[eaoway [9SSIA - 403 1edaig -
£2L'1E% (s4a3) sa|14 uBisaqg Buugsuibug asedaig——
189'L$ uonebisanu| 18loig——
149% wawsaiby adoog pue ygl asedaig—-—
saojaleg ubisaqg
180'9¥$ ' BupsawBuz Aoy ai1d asedaid/epiacig-—
G51L'c8% voddng ubjsaqg ® Bupsaubuz gva--
551'e8$ ‘NOILYHVYd3dd 103roud

|ejoigqng sjeulysy uonduoseq

vyiLGIL0

050"
fAATVE

2010

10'Z0

L0'S0°

vieo”
S0°z0°

TL'E0

4% 40
20°20°

[ARON
ZLv0

THvo’

noJo

200Z/50/60

T33NI

sl
Vesyl
02STL
SYL

1Syl
syl

Sl

vl
vl
60vE
oYL
vl

vl

TETL
VET
0'Lovel
0e00¥Zh
£00vel
Loo¥e
000¥eTH
oL
LA

'k
[oAa]

£§9Z:15qUINN Bjew(is3

O3FUNI - 733NI uoyeso josloid
jaABT aouappuod %G9 @ - |BAOLIBY |9SSaA
84NS0JD YHIY - [eAowey juswdinby juswyes.) Ja}emM £09 ddD

Hoday Arewwng jo9foad

:awen jo8lold

C-54



z ‘oN abed

058'71$

¥9£'81$

9€8'ces

LrL'vs
v88'0Z$
1S51°L6%
Z8LTZ18
60L°L$
816'0%

98zZ'8$
999'vLE$
999'v.£$
v29'98

9.5'68¢€%
046'LLS
22v'28%
zzv'ees

zev'ees

189628
189'cZ$

PL0°8LLS
viol

%L0'E

%L0°E

%L0°E

%656
%656
%656
%656
%¥8'8
%¥8'8

%¥8'8
%E0'LL
%0 L
%ITE

%80}
%bbTL

%8L9
%8L9

%8L9

%ISY
%Sy

%€8°9

% Aouabupuoy

Juswipedsq seoinias Bupew sy

424 or9s
9¥ss 6.8
L00°LS 6SP'LS
Sivs [4:1%
1z8°1% LvBS
105°8% 6£6°ES
vPL0LS 8.6'v$
6ELS 048
vess 69Z%
£29% BEES
£ET'LE$ £66'7LS
E€ETLES £66'vLS
90Z$ 114
ZLL'BES L19'GLS
£6Z°1% vivs
LEZ'SS 0EY'ES
LET'SS 0EP'eS
LEZ'SS 0EP'ES
£201% L00'1$
£20°1L$ L00°1S
LyG'LS LLE'PS
Aouabunpuon Uuolje|essy

woddng joafoig :adk] slewnsy
GS9€ SW 0vLL-9 494eg HT
0S.£ SW 6£Z#-9 Aitag ‘W's

:Ag peJedaid
BELCI e}

89L'ELS

9Z0'LLS

LLE'LES

6EL'YS
01Z'31$
LLL'v8S
090°'L0L$
005°LS$
SL1's$

SLZ'LS
orr'zzes
orr'zzes
£EL'9%

LY8'GEES
Z0zZ'0LS
19L'eL$
192'c$

19L'ELS

z59'1Z$

z59°1Z$

SL9'G0LS
{EI01GnS ajewnsa

Hoday Aiewwng joefoid

noaj0) ajdwesg |e21sAyd wiopad——

Bujdweg uopeanoeaq - }sod--

{(a®a) AINIWITLNVIWSIO
¥ NOILVNINYLNOD3A 1SOd

syoog g
s0j0yd ssaiboid 19aloid uiejuiey g asedairg--

uoddng (70) pea suonesadQ Q9a-

poddng (34) Jeaujbuy joeloigd--

1H0OddNS ANV LNIWIOVNVYIN LD3rodd
¥oniy Aq MW Hodsues | —

sjuawinsog M1 Jo uonepodsues) asedasg---

(M1IIW)
QISEMA [9ADT] MOT] PAXIW JO uonepodsues |-~

MTTW jo [Esods|q [21218WWOD 9)IS-HO—
(MTIW) @1sEM [9A87] MOT PaXIW Jo [esodsig--

Sjuawnao( aIsep jo |esods|q asedaig--

J1LSYM
40 NOILLVLHOdSNYHL 8 TVS0OdSIa

391A8( JUBWIYDENY J3IqqIN PlIng doys--

LNIWITLNVIASIO ANV ONINOISSINWNOD3A ALMIDVA—

uoNIowWsa( Pajeulweuo)--

BaJY JO UOHEUJWE)UOI3( pue uonesedalg--—

uojjeujwejuosaq Ajjoe4--

((@'2a) LNFWITLNVISIO
B NOILYNINVLINOD3IA ALINMIDVA

PPi1G:L0  €002/S0/60

T33NI

Lot

gL

2l

Lo'zo L
Lo'zo’ [
Lo'zo” Lo
Ll

0LLL Lo
09.1 L9l

L9t
0SL1 13 a
F4: N

ovil 09

9L

F4 -1

uoljeAnoeag—-— 20'LE 202161
% LSl
L'S'L
juawdinbg pue
80°LE" LosL
80°LE 0§’k
SL
uonduasag dnolio [ELER]

469Z:18qUINN Sjewns3

O3UNI - 733N :uoieson sloid
8187 23UBPYUOY) %G9 D) - [EAOWBY |8SSAA

284NS0]D YHIY - [eAOway Juawdinb3 jusuwijeal) 10} £09 ddd

awep josloig

C-55



£ ‘oN abed

Juswyedaq sadinias Bunewnnsy

vr16:L0  ¢002/S0/60

133NI

6£8'796S %EL' L 10Z°69% L6L'6ES LP8'G58S |BAOLUBY |9SSBA - 24NS0|D YHIY £09 ddD [BI0L
‘D, TAONVH

L9L0LS %68 L £vLS (1841 000'6$ THILVYW-YEO ISYHIUN 1L23H1d 6L
sojoyd

59028 %L0'E 19¢ 689 S16'LS @ sa|14 ele(Q J0aloid QRQ asesjay B asedesd-— 0681 ovre’l

590'Z$ %L0'E 19% 68% S16°LS s0joyd @ sa|l4 ejeq yaloid apa- el
(oun)

S0E'L$ %L0°E 6c 954 60Z'1S Ll 0 majAsy Juspuedepul 0'2Q [BUld— [\]::1 reel

680'2$ %L0°¢ LZs 90€$ z15'98 uoday q2Q |euld aredaig—— 0.8t [ 41

£6£'8% %L0'E 0s2% z9c$ z8L'L$ uoday g®a |euid-- €8l

z9¢'1$ %L0'C L¥$ 65¢ £9Z'1$ 2wl Hoday ujezueloeiey) ujoeaq 150d— 0981 VgL
Hoday

159'c$ %L0°E 601$ 1518 S8e'cs u,)eZII8)ORIEYD UORAQ 1804 Bedaid-—-- 0s8L [N

£10°G$ %L0'E 6PL$ 91z$ 8¥9've Hoday uopjeziisjoriey ) UoljEAljoRR(] - }SOd-- (- N

S15'e$ %L0°€ 5018 618 652'cS uoday juswnaog ¥ sisAjeuy ejeq a|dweg--- ov8L $08't

058'%1$ %L0°E Zrrs 0193 89L'€L$ SaNIAOY U02a( O} JBYY SABAING PEY WIOHBd-——-- 0E8L Lol

IVLIOL o Aousbunuoy fouabunuo) uonje|essy |e}01gns ajewinsy uonduosag dnoin [ELER]

poddng joafolg (adf] ajewns3
GS9E SW OriL-9 49)eg ¥ :Ag pasedaid
0S.€ SW 6£Z¥-9 Ariag ‘WS sl

£5§9Z:4oquinN slewns3

O3LNI - T3INI :uonedoT sloid
JaAa] 2auapyuod) %59 © - [eAOWSY [9SSBA

aINsSO|D YHIY - |[eACWdY Juawdinb3y Jusuneaij 1e)ep) £09 dd2

uoday Aewwng 10afoid

:awep joaloid

C-56



L ‘oN abed

951°9%
PLO'ES
e adty
09¥°L1L$

¥BS5'e9%
L1S'LS
9LL'v6$

9€1'69$
592's$
788'71$
v61'0Z$
9.0'cE$
£61°20Z%

799's$
915'sES
95€'s$
£¥5'9E$
668'L¥$
8€5'8$
ShL$

z8L'158
09£°Z6$

09€°26$
Iviol

%ST'r
%STY
%SZ'¥

%SV

%ST¥
%STP

%STY

%15'9
%SGE 'L
%¥¥'y
%EF'¥
%EV'Y
%ZL'S

%EL'9
%EL'9
BEL'9
BEL'9
%EL'9
%EL'

%EL'9

%EL'9
%EL'9
%EL'9

9, Aouabuuoy

1528
€218
6868
(491

Z65'T$
90es$

198°c$

8ZZ'v$
09€ES
L¥5$
858
Sov'LS
G58'69

12¢€$
€50'2¢
01€8
ZHL'ZS
1Zr'zs
£6¥S
£rs

856'Z$
8EE'SS

8EE'ss
KSusbunuo)

poddng joafoig :adf) alewnsy

SS9€ SW OrL.-9 Joyeg T
0S.€ SW 6£Z¢-9 fuiag ‘W'S

:Ag paJedaid

Juelid

Juswedsq seaiades Bunpewnsy

[4:74 3
[:T4R
919%
{473

01L'T$
oze$
LE0'VS

¥88°zs
8Lzs$
8rs$
6588
L0¥'1$
9¥5'8$

LE2$
187'18
¥ZZ$
0ES'L$
¥SLLS
15€8
LES

£VL'TS
198't$

198°¢t$
uone|essy

Zr9'ss dn uea|d |euljjuonez)igowsq Joafold——
29L'28 Buiuies ) wewaiinbay [enuapiou| Alyuop-——--
LrZ'eLs Buiuies ) yuswaiinbay ssa0ay 10al01d——-
+00°'91$ Bujuies) jguuosiad pai4—--
juawdinbgsayddngproddng
z8Z'85% PIdL4 y0afoad oang--
068'9% dn ueig/dn jeguoneziiqop 1v8foid——
g18'98% NIOM PI314 4104 sjuawaiinbay |elauan--
HIOM PI214
¥Z029% Bupnp jauuosiag pjei4 fiajeg Bupoddng-
189'p$ uojjensiu|WpY JPenuodqng--
98L'LIS sealy }Jop| uoda(g 0} OM esedaid——
LIV'8LS $]95S8/\ JA0WSY O} DM 3Jedalg-—-
¥9Z'0E$ (om) s19paQ 3iom ara-
T6L'E8LS ‘SNOILYHIdO LO3rodd ALINIOVA
saomuag ubiseg 9
160'S$ BupsauBug AjAnoY Jsod atedaidfapirosd—-
L16'1E$ aga Buung woddng 3v epiacid—
zee'vs Sealy oM U003Q - 403 auedaid-—-----
L06'ZES |eroway [8ssap - 403 esedaid
£ZLLES (s4@3) a4 ubisaq Buuasuibu3z asedaig---—
189'L$ uonebiseau| yoeloid——
1298 yuawaaiby adoog pue yg] asedaig——
sao|aleg ubisaq
180'9F$ ' Bupesu|Bug LAnoy aid eiedaid/apiaocid-—
S51'e8% uoddng uBjsaq g Bupesuibul apa-
G51'e8% ‘NOILVHYd3dd L23rosdd

TE01qng ajewnsg uopdnoseq

10:16:20

10°50°
[AATk

20'10°

1o'zo
10'50°

vizo
S0°Z0°

ZLen”

o’
020"

ZLp0’
LP0’

ZLp0’

anois

2002/50/60

T133NI

el
LZsyl
0ZsT
sl

VYL
0s'YL

I

el
ol
0L
yovl
vl

vl

(2 xad
VTl
09'L0veL
0e00veL
e00reL
Loret
000reTL
ol
LA

z'L
[ELER]

1§92 1aquINN Bjewns3

OJUNI - 133NI :uonedo sfoig
[8A97 8oUBPHUOD %G8 D - [BAOWSY [9SSIA

auInsoD YO - JeAoway juawdinby jusuwijeal] 19)BpA £09 ddD

poday Lewwng jo38foid

:awen j08foid

C-57



z ‘oN abed

910618

695'81$

viz'ves

£06'v$
0.5'1Z$
ore‘001s
£18'9Z1S
19L°LS
8L1'0%

6£5'8$
££9'88ES
£€9'88€$
10L'98

EL8'E0VS
9SH'ZIS
YBEb8S
y8E°'v8S
vee'res

590°vZ$

590'vZ$

5060219
viol

%IV

%ZT¥

%ZT'Y

%61 EL
%61EL
%6L°EL
%6LEL
%9 'ZTh
%91z}

%9LTL
Y%lb'Sh
%LL'GL
%lv'¥

%L6'FL
%99°91
%ZE6
HTE6
%ZE'6

%1T9

%Z°9

%6E'6

809%

1GL8

veeLs

1258
ELS'ZS
069°'LLS
vLLYLS
1618
1913

9Z6$
664'15%
66L°158
£8Z%

60¥°'ZSS
6118
£61'2$
£61'2$
E6L'LS

CITAE

90¢'1L$

8LE°0LS
Kousbunuoy

poddng 198foig :9dh)| sjewnsy
GG9E SW OrLL-9 19Meg YT
0S.€ SW 6£Z¢-9 Auag ‘WS

:Ag pasedaid

quald

Juawedaq sasiaias Bunjew sy

Z6.$

65¥'LS

[4:1%8
Lv8S
6£6'ES
8L6'v$
0%
69Z$

BEES
£66'%1S
£66'7L$
1514

L19'G1LS
vivs
0er'es
oev'es
0Ev'es

L00'1$

100°L$

LLE'YS
tionejessy

Hoday Alewwng jo9foid

89L'CLS
9z0'LLS

LLE'LES

6EL'YS
0Lz'sLs
LLL'peS
090°20L%
005°L$
G11'6$

SLT'LS
ovr'zIES
ovy'zZES
€£1'9$

LYB'GEES
zZ0zZ'0L$
LOL'ELS
19L'cL$
19L'eL$

z59°128$

z59°12Z$

SL9°60LS

lejoigng ajewnis3

uonos|jog ejdweg |eaisAyd wiouad-—-—

Bujdweg uoneanoeaq - 1s0d--

{(@®a) INIWITLNVIASIO
® NOILYNIWNVLNOD3A 1SOd

syoog 9
s0j0yd ssaiboud j0aloug uiejuiey g asedaig--

yoddng (10) pea suonesadp Qva--
poddng (3d) 1@auibu3 j0afoig--

‘1H0ddNS ANV LNIW3IOVYNVIN L03rodd
woniy Kq M1 Modsues

sjuawnaog MTIW Jo uojepodsues ) asedalg——

(MT1IIW)
2ISEM [9A27] MO Pax| Wy Jo uonenpodsue. ) --

MTIW jo |esods|Q [e121WwWoY alIS-HO—
(MTIW) @1sem [aaa moT paxiy jo |esodsig--
sjuawnso( a)sep Jo |esods|q asedaig--

31SYM
40 NOILVLYOdSNYHL ® 1VSOdSIa

821A8( JUaWYERY 181qqIN PlIng doys--
UONJBAOBIQ-----

INIWITLNVWSIO ANV ONINOISSINWOIIA ALIMIOVA—
uopjijowsaqg pajeujwejuon--

weawd|nb3g pue
Baly JO Uofjeujwejuodsaq pue uonesedaid——

uojjeujwejuosaq Ajjioe4--

{(a®a) AINIWITLNVIASIO
® NOILYNINV.LINOD3A ALINIOVS
uonduasag

8INS0[ YHIY - [eAOWSY Juswdinb] jusLyeal] is}eM £09 ddD

10:1G:20  2002/50/60

1020
020
020

0LL}
09.L1

72

oril

20'1e’

28

80°LE"

B80°LE’

dnoin

133NI

Logt

0'g’l

gt

€L
oLl
[
Ll
LLo
L9l

L'yl
(3
9t

09’k

9l

FA N
(AN
TLSL

[N

Los'E

0§’

S')
[PAT]

169Z:JequinN dlewnsy
O3ANI - T33NI ‘uonedsoT sloid
[oA87 8auapyuo) %68 @ - |eAOWSY j9SSAN

:swen josloid

C-58



¢ ‘ON abed

juswiedaq sasiniag Bunewnsy

L0:16:40  2002/S0/60

T133NI

L6.°066% %Z9°0L 651669 L6L'6ES Ly8's58% |BAOLIDY [9SSAA - INSO|D ¥YOH €09 ddD [B10)
‘9, T1ONYH

orv'oLs %¥8 0L LZ0'LS 6L¥$ 000'6% THILVYN-VEO ISYHOUN LO3HIA 61
sojouyd

880'Z$ %TTP v8$ 689 SL6'LS ' sa|14 ejeq 109foid 0'9Q 2s€3|PY ¥ 2sedald—— 0684 0vEl

880'Z% %eT¥ v8$ 68% SL6'LS sojoud g se|i4 eeq 12afoid ava-- ve’l
[63°1)]

6LE'LS %ITY £5% 954 60Z°1S 23IWWOD MaIABY Juapuadapul 0'8Q leuld-— 0884 Ve

89L'2% %TTY 0623 90e$ TL5'9% uodey 090 |euld asedald— 0.8t 08t

18v'88 %eT¥ £ves z79¢$ Z8L'L% uoday gga |euld—- £l

LI8°V$ %ZTY 95¢ 659 £92°1$ 0¥l Hoday ujezusjorieyD U j0eSQ 1504 098} [5%:3%
Hodey

269'¢$ %Iy 6v18 1518 S8E‘eS u,ezuajoRIey) UjoeaQ Isod aredalg-—-- 18 [ %y

690'S$ %ZT'Y S0Z$ 91Z3 Br9'vS yoday uopezuajoeiey) UolBAIRS( - }SOd-- (541

¥55'eS %IV L 618 6sz'es yoday Juswnooq g sishjeuy ejeq ojdweg—— orgl S08L

910'64$ %T ¥ 809$ 0r9s$ 89L°ELS SBIIANDY U02BQ O} JBYY SABAING PEY ULOpaG-—— 0£8} LLO8L

AV10L 5, Aouabunuon Kouabunuon uojje|essy |eyoiqng ajew3sy uondudseg dnoin [ELER]

1692 18quinN sjewns3

uoddng j2afosgd :adA] ejewnsy
GS9E SN 0FL.-9 1oXeqd ‘HT
0S.€ SW 6£2¢-9 Aiisg ‘W'S

:Ag paledaid
quslD

poday Aewwng j23foid

D3UNI - 733N uoled0T yaloid
8497 82UBPYUOD %58 ©) - [eAOWSY [9SSBA

84NS0[D YHOH - |eAoway juawdinb3 Juswiea] 193eM £09 ddD

:awep Joaloid

C-59



Bechtel BWXT Idaho, LLC
COST ESTIMATE SUPPORT DATA RECAPITULATION
Project Title:  VCO — CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
VESSEL REMOVAL
Estimator: J. R. Baker
Date: August 28, 2002
Estimate Type: Project Support
File: 2651
Approved By:
L SCOPE OF WORK:  pyief description of the proposed project.

IL.

The scope of work for this project includes the preparation of documents, engineering,
fieldwork, and supporting activities necessary for the demolition and removal of the
CPP 603 basin water treatment system vessels that are located within the Idaho Nuclear
and Technology Engineering Center (INTEC).

BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers Notes and/or

other documentation upon which the estimate is originated.

A.

B.

The project scope and estimating methodologies were prepared using the project
information provided by the project team members.

The estimate development was established using a detailed bottoms up quantifiable
technique. Activity descriptions, costs, and productions are based upon these
individual detailed item quantities.

Vendors were polled for estimating prices on materials and equipment that have
been identified to date. Cost estimating judgment coupled with on-site experience
and field observations of projects constructed and demolished at the INEEL were
used to establish productivity that is site specific. The INEEL Cost Estimating
Guide, dated September 2001, and MCP-2871, Rev. 2, dated August 2001 were
used to define estimating requirements.

Escalation factors were applied to the project components to properly address the
effects of inflation on the projected costs. These costs have been presented in

FY 2002 dollars and escalated to the projected midpoint of each major activity
based on the estimated project schedule. Escalation rates are based on the rates
provided by DOE-HQ, associate deputy secretary for Field Management, Office of
Projects, and Fixed Asset Management and as found in the INEEL Cost Estimating
Guide and the DWP Systems Guidance, FY 2003-2005.

An in-depth review of the potential project risks was conducted with the engineer
(W. G. Faultersack) and Estimating Services (J. Baker).

C-60




COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued —
Project Title: VCO — CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
VESSEL REMOVAL
File: 2651
Page 2 of 6
F. Estimating Services organized the cost data based upon the scope of work and after

extensive team meetings discussing the project needs and requirements. Costs were
developed using the Successg estimating software by U. S. Cost to a level of detail
consistent with the design documents. For consistency, the standardized D&D&D
breakdown structure utilizing the INEEL code of accounts was used to define the
structure of the estimate.

Possible risks and their values as identified at the risk review were applied to the
project through a Latin Hypercube sampling simulation using the @RISK risk
analysis software. This simulation properly addresses the effects of the negative
and positive risk elements to the project and its activities. These potential risks were
then used to establish the lower and upper limit parameters for the contingency
dollars.

IIL. ASSUMPTIONS: Conditions statements accepted or supposed true without proof of

demonstration. An assumption has a direct impact on total estimated cost.

The assumptions for this estimate have been sorted based on the headers listed below for
ease of review only. These assumptions may be specific to the header it is listed under
but may also be specific to other areas. This estimate assumes the following:

GENERAL:

A.

B.

The proposed work scope will not exceed the activities and/or quantities as shown
on the Cost Estimating Detail sheets.

All operating contractor costs will be held to minimal efforts due to the small nature
of this effort. It is assumed that non-dedicated INEEL personnel supporting this
project will have other projects to supplement their workloads and will not be
assigned to this project on a full time basis.

INEEL Site Stabilization wages will apply, no overtime or shift differential has
been considered for the construction efforts of this estimate.

The cost estimate does not consider or address funding restrictions. It is assumed
that sufficient funding will be available in a manner allowing optimum usage of that
funding as estimated and scheduled.

This project will begin October of FY 2004 will be completed by September of

FY 2004. Failure to meet this schedule could result in costs not reflected in this
estimate, and an evaluation of this estimate will be needed to resolve any cost delta
issues created by the use of any alternative schedule. This estimate does not include
any schedule contingency.

It has been assumed that all radiological technicians, Engineering, Design,
Environmental, Safety, and Quality support will be available to support this work as
required to meet this project schedule.
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Provisions have not been made for any subcontracted work. It is assumed that the
operating contractor’s own personnel and construction force account will perform
all other work and will be available to complete this work.

No resources (i.e. time, dollars, personnel, etc.) have been included in this estimate
for INTEC operational support. It has been assumed if these are needed, INTEC
operations will provide these at no cost to this project.

All work will be performed without the disruption of utilities to any other INTEC
buildings or services.

It is assumed that the RAD levels will be low enough as that no personnel will
exceed or be impacted due to exposure limits or stay times.

All lines, systems, etc. have already been flushed or will be flushed by others at no
cost to this estimated scope of work or schedule impact to the project.

All radiological levels will be low enough to allow the work to be performed in a
“hands on” scenario in PPEs and respirators. No monies have been included for
any remote or robotic sampling or removal.

Per the project lead, it is assumed that all shielding and scaffolding, if needed, will
be placed by others during the flushing of the systems (Part A) at no cost or impacts
to this project.

Activity specific assumptions have been included within the estimate body
(reference Cost Estimating Detail Sheets) and are also considered to reflect the
basis of this estimate.

PROJECT PREPARATION:

No title design or engineering will be performed. Work orders will be developed from
the final revisions to the conceptual drawings and the issued Engineering Design Files

(EDFs).

DISPOSAL OF WASTE:

A.  The boxing of the pipe to be removed and the transportation of the pipe will be as
MLLW contaminated materials and sent to an off-Site facility for macro
encapsulation treatment and permanent disposal.

B.  Itis assumed that all RAD fields will be well below 200 MR; therefore, no transport
plan will be required to transport the waste boxes.

C. All materials to be removed will be done intact as much as possible. Once

removed, the materials will be either wrapped in plastic to be containerized or
boxed for shipping. No volume reduction for economy has been included in this
estimate. It has been assumed the off-Site treatment and disposal facility can and
will accept the materials in this state.
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Iv.

D. Once the materials have been loaded into the boxes, the boxes will remain on the
project site. This area will be considered the RMA (Radioactive Materials Area)
until all boxes are hauled together to the disposal site. Once delivered to the
disposal site, the disposal site personnel and equipment will off-load the boxes at no
additional cost to this project. It is assumed the boxes will be able to be hauled and
off loaded to the disposal site within a timely manner as not to extend the schedule
or require any additional mobilizations.

PROJECT MANAGEMENT & SUPPORT:

A. This estimate includes two RCTs to assist, support, and oversee during the
contamination activities.

B. No monies have been included for Project Management, Secretarial, Planning and
Controls or Estimating Services support. Based upon direction from the project
lead (M. E. Davis), these costs will be funded by the VCO programmatic account.

CONTINGENCY GUIDELINE IMPLEMENTATION: Ty percentage used for

contingency as determined by the contingency allowance guidelines can be altered to
reflect the type of construction and conditions that may impact the total estimated cost.

Standard procedures for the preparation of an estimate require the inclusion of
contingency to address possible but unlikely or unplanned events; therefore, contingency
dollars have been included in this estimate.

Contingency to cover the risks associated with this project and level of estimate has been
included at percentage rates derived from a risk analysis. The overall contingencies for
the estimate were calculated based upon percentages that are a weighted average of the
individual component contingencies within the estimate. These individual contingencies
range from a lower value where the project team felt the risks would be non-existent to
minimal, to a higher value for the higher risk areas of this project. These values, as the
identified range, represent the project team’s subjective determination of the risks
inherent in the different levels of the estimate and the values recommended for these
risks.

A risk application tool was used, which linked the Success estimating software with
@RISK risk analysis software. In the @RISK program, the key estimated cost summary
levels were assigned low and high percentage values. These percentage values represent
possible variations in the final cost of that level and a degree of confidence in the
accuracy and completeness of the information provided to the estimator. These bounding
values were then run through a Latin Hypercube sampling simulation 2000 times to
arrive at the additional money required to address risk at various levels of confidence.
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Confidence levels of 65% (or an accepted risk of 35%) and 85% (or an accepted level of

risk of 15%) were chosen for this report. The risk output is shown both tabularly and

graphically for the 65% confidence level. The calculated risk amounts, represented as
percentages of the appropriate levels, were applied to the estimate levels to give the most-
likely cost, including risk, for the two chosen levels of confidence.

This risk analysis for 65% and 85% confidence levels resulted in overall contingencies of

7.73% and 10.62% respectively with the greatest areas of risk occurring in the facility

demolition activities of this project.

Other areas not identified by the project team members but are still of concern that could

require the use of contingency dollars are as follows:

1. This estimate was based on preliminary information. The estimate was produced
without characterization data to support the proposed ideology and assumptions
for this work.

2. Preciseness in the detail take-offs leaves little room if crews are unable to meet
the estimated production rates. Factors could include, but are not limited to,
changes to ISM requirements, equipment breakdowns, resource impacts and/or
availability, etc.

3. Labor extensive project, thus elevating the risk of production failure.

4. Smaller activities have greater chance of error.

5. Possibilities of limited labor resources.

6. Ability to perform the work as estimated, and the assumptions upon which this
estimate was created.

7. Engineering, safety, and/or management requirement changes, unforeseen
conditions, etc. could also increase or change all.

These could result in a significant impact on the project cost and schedule.

V. OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

A. The elements identified in the assumption portion of the estimate have addressed
the conditions upon which the estimate is based. The conditions identified in these
assumptions address those currently understood and known to be present or
expected, as well as those specifically excluded from consideration.

B. Funding requirements identified by year cannot significantly change without impact
to the schedule.

C. Due to percentage rounding, the Success reports will not reflect the exact dollars as
shown in the detail reports.
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Contingency amounts assigned to this estimate reflect the possible cost impact to
this project and are in dollars. These contingency amounts do not address the
possible schedule risks and impacts based upon time. It is recommended that if the
project team feels the need to evaluate the schedule risks, a schedule Risk Review
should be conducted to address the possible schedule risk and than be incorporated
into the project schedule.

The General and Administrative (G&A) rate of 38% has been applied against the
non-subcontracted materials, equipment, and the total cost columns where listed.
G&A adders have also been included in all of the BBWI INEEL personnel
burdened labor rates. For further information concerning the G&A rates, reference
J. R. Williamson letter dated April 29, 2002, Fy 2003 Indirect Rates.

A material handling rate of 7.8% has been applied against the non-subcontracted
materials, equipment, and the total cost columns where listed. For further
information concerning these rates, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003-
This estimate includes the 5% State of Idaho sales tax where applicable. For further
information concerning sales tax, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003
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CPP 603 RCRA Closure - Vessel Removal

Cumulative Probability Plot for Project Contingency
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The "Cumulative Probability Plot” shows the cumulative probability for each contingency value that
occurred during the simulation. This indicates how "likely” each contingency is to occur. For
example, if the contingency dollar amount at the 65th percentile is added to the current estimate sub-
total, there will be a 35% chance that the actual cost will exceed the sub-total plus contingency.
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CPP 603 RCRA Closure - Vessel Removal

Risk Sensitivity Plot for Project Contingency
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The "Risk Sensitivity Plot" shows the significance of each element in the Risk model. The size and orientation of each
bar in the graph indicates both the level of significance and the average impact that random variations in the element
have on the overall project contingency. These results are derived by performing a "multivariate step-wise regression”
on the simulation data. The response variable in the regression model is the overall project contingency and the
explanatory variables are each of the risk elements. The Std b coefficient is the normalized coefficient of the
corresponding element in the regression model. These results can be used to calculate "risk-weighted” markups in the
Risk Tool "Contingency Markups" window.

Special Note: Not all elements in the regression will be seen as significant. This is due to the "step-wise" nature of the
regression analysis.
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CPP 603 RCRA Closure - Vessel Removal

Output Statistics

Outputs Contingency
Simulation# 1

Statistics / Cell [26571 VCO CPP 603 Water Treatment Equip RCRA Clg
Minimum -$23,402
Maximum $156,004
Mean $56,809
Standard Deviation $33,993
Variance $1,155,499,656
Skewness 0.3628
Kurtosis 2.5259
Mode $38,049
5% $5,447
10% $14,257
15% $20,903
20% $26,451
25% $31,317
30% $35,238
35% 538,887
40% b44,021
45% $48,191
50% $53,594
55% $58,606
60% $63,148
65% $69,201
70% $74,737
75% $80,521
80% $87,136
85% $95,159
90% $104,258
95% $117,346
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CPP 603 RCRA Closure - Vessel Removal

Histogram for Project Contingency
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The "Histogram" plot shows the relative liklihood of different
contingency amounts. The height of each bar indicates the
"probability-density" of the corresponding x-axis value. Thus the

taller bars indicate contingencies that are more likely than shorter
bars.
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Idaho National Engineering and Environmental Laboratory Q I m
INTEROFFICE MEMORANDUM et /I

Date: August 30, 2002

To: S. M. Berry MS 3750 6-4239

From: J. R. Baker é\,\f%,v\/ MS 3655 6-7140

Subject: VCO - CPP 603 WATER TREATMENT EQUIPMENT REMOVAL - RCRA
CLOSURE - TRA MOCK UP

Per your request, Estimating Services has prepared a Project Support Cost Estimate for the above-
mentioned project. The Total Estimated Cost (TEC) was calculated using confidence levels of 65% and
85%. The confidence level of 65% provides for contingency and risks at the Company level. The
confidence level at 85% provides for contingency and risks covered at the DOE-ID field office level.

The (BBWI) TEC with 65% confidence level is $330,000.
The (DOE-ID) TEC with 85% confidence level is $330,000.

Please refer to the Cost Estimating Summary, Detail, and the Output Statistic sheets for the cost
breakdowns. Also included for your use are the Distribution Curve, Histogram, and Tornado graphs
detailing the distribution of the contingency and the Cost Estimate Recapitulation sheets describing the
basis, assumptions, and risk analysis used in the development of this estimate.

This estimate is based on the information received from the team members and project documents as to
the scope of work to be completed. Any changes to the methodology used to prepare this could have a
significant effect on the cost estimate and should be reviewed by Estimating Services.

Because this project has been identified by Construction Management as maintenance work, no Nine

Block Matrix (Safety Risk/Operational Interface) determination is needed. If you have any questions or
comments, please do not hesitate to contact me at 526-7140 or e-mail ID RBJ.

JRB

Attachments
cc: Estimate File 2647 M(U

J. R. Baker File (JRB-22-02)
Uniform File Code: 8309
Disposition Authority: A16-1.4-a
Retention Schedule: Cut off at the end of each fiscal year. Destroy when 10 years old.

NOTE: Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not be
appropriate for all recipients. Make adjustments as needed.
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Date:

File:

Bechtel BWXT Idaho, LLC

COST ESTIMATE SUPPORT DATA RECAPITULATION

Project Title:

Estimator:

VCO - CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —
TRA MOCKUP

J. R. Baker

August 28, 2002

Estimate Type: Project Support

2647
Approved By:

I SCOPE OF WORK: Brief description of the proposed project.

The scope of work for this project includes the preparation of the documents, engineering,
fieldwork, and supporting activities necessary for the construction of the mockup needed
for the CPP 603 basin water treatment equipment RCRA closure that is located within the
Idaho Nuclear Technology and Engineering Center (INTEC).

II. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers Notes and/or

other documentation upon which the estimate is originated.

A.

B.

oA

The project scope and estimating methodologies were prepared using the project
information and when needed, clarified by the project team members.

Escalation factors were applied to the project components to properly address the
effects of inflation on the projected costs. These costs have been presented in FY
2002 dollars and escalated to the projected midpoint of each major activity based on
the estimated project schedule. Escalation rates are based on the rates provided by
DOE-HQ, associate deputy secretary for Field Management, Office of Projects, and
Fixed Asset Management and as found in the INEEL Cost Estimating Guide and the
DWP Systems Guidance, FY 2003-2005.

A review of the work scope was conducted (August 26, 2002) with the requester.
Discussions with the requester and the project lead (M. E. Davis) led to
clarifications of the proposed scope of work not clearly defined or in question by
the estimator.

Estimating Services organized the cost data based upon the scope of work and after
extensive team meetings discussing the project needs and requirements. Costs were
developed using the Success© estimating software by U. S. Cost to a level of detail
consistent with the design documents. For consistency, the standardized D&D&D
breakdown structure utilizing the INEEL code of accounts was used to define the
structure of the estimate.
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F. Possible risks and their values as identified at the risk review were applied to the

project through a Latin Hypercube sampling simulation using the @RISK risk
analysis software. This simulation properly addresses the effects of the negative
and positive risk elements to the project and its activities. These potential risks were
then used to establish the lower and upper limit parameters for the contingency
dollars.

ASSUMPTIONS: Conditions statements accepted or supposed true without proof of

demonstration. An assumption has a direct impact on total estimated cost.

The assumptions for this estimate have been sorted based on the headers listed below for
ease of review only. These assumptions may be specific to the header it is listed under
but may also be specific to other areas. This estimate assumes the following:

GENERAL:

A.

B.

The proposed work scope will not exceed the activities and/or quantities as shown
on the Cost Estimating Detail sheets.

All operating contractor costs will be held to minimal efforts due to the small nature
of this effort. It is assumed that non-dedicated INEEL personnel supporting this
project will have other projects to supplement their workloads and will not be
assigned to this project on a full time basis.

INEEL Site Stabilization wages will apply, no overtime or shift differential has
been considered for the construction efforts of this estimate.

The cost estimate does not consider or address funding restrictions. It is assumed
that sufficient funding will be available in a manner allowing optimum usage of that
funding as estimated and scheduled.

This project will begin in and be completed in FY 2003. The activities for this
project will be completed as identified within this project schedule. Failure to meet
this schedule could result in costs not reflected in this estimate, and an evaluation of
this estimate will be needed to resolve any cost delta issues created by the use of
any alternative schedule. This estimate does not include any schedule contingency.
It has been assumed that all radiological technicians, Engineering, Design,
Environmental, Safety, and Quality support will be available to support this work as
required to meet this project schedule.

Provisions have not been made for any subcontracted work. It is assumed that the
operating contractor’s own personnel will perform all other work and will be
available to complete this work.

Used materials will be used whenever possible for the building of the mockup.

C-75




File:

COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued —

Project Title: VCO — CPP 603 WATER TREATMENT EQUIPMENT RCRA CLOSURE —

TRA MOCKUP
2647
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Iv.

PROJECT PREPARATION:

No title design or engineering will be performed. Work orders will be developed from
the final revisions to the conceptual drawings and the issued Engineering Design Files
(EDFs).

FACILITY PROJECT OPERATIONS:

It has been assumed individual work orders (WOs) will be written as to allow for the up
front execution of the individual activities.

PROJECT MANAGEMENT & SUPPORT:

A. This estimate includes two RCTs to assist, support, and oversee during the
contamination activities.

B. No monies have been included for Project Management, Secretarial, Planning and
Controls or Estimating Services support. Based upon direction from the project
lead (M. E. Davis), these costs will be funded by the VCO programmatic account.

C. The Robotic Engineering will act as the project engineer on this project.

CONTINGENCY GUIDELINE IMPLEMENTATION: The percentage used for
contingency as determined by the contingency allowance guidelines can be altered to
reflect the type of construction and conditions that may impact the total estimated cost.

Standard procedures for the preparation of an estimate require the inclusion of
contingency to address possible but unlikely or unplanned events; therefore, contingency
dollars have been included in this estimate.

Contingency to cover the risks associated with this project and level of estimate has been
included at percentage rates derived from a risk analysis. The overall contingencies for
the estimate were calculated based upon percentages that are a weighted average of the
individual component contingencies within the estimate. These individual contingencies
range from a lower value where the project team felt the risks would be non-existent to
minimal, to a higher value for the higher risk areas of this project. These values, as the
identified range, represent the project team’s subjective determination of the risks
inherent in the different levels of the estimate and the values recommended for these
risks.
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A risk application tool was used, which linked the Success estimating software with
@RISK risk analysis software. In the @RISK program, the key estimated cost summary
levels were assigned low and high percentage values. These percentage values represent
possible variations in the final cost of that level and a degree of confidence in the
accuracy and completeness of the information provided to the estimator. These bounding
values were then run through a Latin Hypercube sampling simulation 2000 times to
arrive at the additional money required to address risk at various levels of confidence.
Confidence levels of 65% (or an accepted risk of 35%) and 85% (or an accepted level of
risk of 15%) were chosen for this report. The risk output is shown both tabularly and
graphically for the 65% confidence level. The calculated risk amounts, represented as
percentages of the appropriate levels, were applied to the estimate levels to give the most-
likely cost, including risk, for the two chosen levels of confidence.

This risk analysis for 65% and 85% confidence levels resulted in overall contingencies of
3.52% and 5.10% respectively with the greatest areas of risk occurring in the facility
deactivation activities of this project.

Areas of concern that could require the use of contingency dollars are as follows:

1. This estimate was based on preliminary information. The estimate was
produced without characterization data to support the proposed ideology
and assumptions for this work.

2. Preciseness in the detail take-offs leaves little room if crews are unable to

meet the estimated production rates. Factors could include, but are not

limited to, changes to ISM requirements, equipment breakdowns, resource
impacts and/or availability, etc.

Labor extensive project, thus elevating the risk of production failure.

Smaller activities have greater chance of error.

Possibilities of limited labor resources.

Ability to perform the work as estimated, and the assumptions upon which

this estimate was created.

7. Engineering, safety, and/or management requirement changes, unforeseen
conditions, etc. could also increase or change all.

ANk w

These could result in a significant impact on the project cost and schedule.
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V. OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

A. The elements identified in the assumption portion of the estimate have addressed
the conditions upon which the estimate is based. The conditions identified in these
assumptions address those currently understood and known to be present or
expected, as well as those specifically excluded from consideration.

B. Funding requirements identified by year cannot significantly change without impact
to the schedule.

C. Due to percentage rounding, the Success reports will not reflect the exact dollars as
shown in the detail reports.

D. Contingency amounts assigned to this estimate reflect the possible cost impact to
this project and are in dollars. These contingency amounts do not address the
possible schedule risks and impacts based upon time. It is recommended that if the
project team feels the need to evaluate the schedule risks, a schedule Risk Review
be conducted to address the possible schedule risk and these be incorporated into
the project schedule.

E. The General and Administrative (G&A) rate of 38% has been applied against the
non-subcontracted materials, equipment, and the total cost columns where listed.
G&A adders have also been included in all of the BBWI INEEL personnel
burdened labor rates. For further information concerning the G&A rates, reference
J. R. Williamson letter dated April 29, 2002, FY 2003 Indirect Rates.

F. A material handling rate of 7.8% has been applied against the non-subcontracted
materials, equipment, and the total cost columns where listed. For further
information concerning these rates, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003.

G. This estimate includes the 5% State of Idaho sales tax where applicable. For further
information concerning sales tax, reference INEEL Detailed Work Plan (DWP)
System Guidance FY 2003-2005, Section 9, Expenditure Type Table FY 2003.
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Cumulative Probability Plot for Project Contingency
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Values in Thousands

5% 5%

-4.35 206

Target Percentile

The "Cumulative Probability Plot™ shows the cumulative probability for each contingency value that Target Amount
occurred during the simulation, This indicates how "likely” each contingency is to occur, For
example, if the contingency dollar amount at the 65th percentile is added to the current estimate sub-|
total, there will be a 35% chance that the actual cost will exceed the sub-total plus contingency.
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Risk Sensitivity Plot for Project Contingency
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The "Risk Sensitivity Plot" shows the significance of each element in the Risk model. The size and orientation of each
bar in the graph indicates both the level of significance and the average impact that random variations in the element
have on the overall project contingency. These results are derived by performing a "multivariate step-wise regression”
on the simulation data. The response variable in the regression model is the overall project contingency and the
explanatory variables are each of the risk elements. The Std b coefficient is the normalized coefficient of the
corresponding element in the regression model. These results can be used to calculate "risk-weighted" markups in the
Risk Tool "Contingency Markups" window.

Special Note: Not all elements in the regression will be seen as significant. This is due to the "step-wise" nature of the
regression analysis.
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Output Statistics

Outputs
Simulation#
Statistics / Cell

Contingency
1

[2647 VCO CPP 603 Water Treatment Equip RCRA C§

Minimum
Maximum
Mean
Standard Deviation
Variance
Skewness
Kurtosis
Mode

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

60%

65%

70%

75%

80%
B 1 b R
90%

95%

$19.306

$36,709

$8,109

$7,681

$58,994,097

0.0435

2.8163

$9,964

-$4,354

-$1,775

$39

$1,307

$2,426

b3,738

5,017

$6,065

$7,106

$8,081

$9,039

$10,023

$11,148

$12,341

513,717

$15,045

i [N

$17,761

$20,597
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Histogram for Project Contingency
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-4.35 206
The "Histogram" plot shows the relative liklihood of different
contingency amounts. The height of each bar indicates the
"probability-density” of the corresponding x-axis value. Thus the

taller bars indicate contingencies that are more likely than shorter
bars.
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Activity Activity Orig  Early Early ] D . —_—_
D Description Dur Start Finish 153 30 7 14 21 28 4 11 18 25 2 9

1 START - PIPING REMOVAL 0 010CTO02 @START - PIPING REMOVAL
1000  Prepare Pre D&D Field Sampling Plan (FSP) 15 010CT02 210CT02 —Prepare Pre D&D Field Sampl{
1010 Pre D&D FSP Internal Review Committee (IRC) 5 220CT02 280CT02 -‘Pra D&D FSP Internal Rev
1040 Prepare Characterization HASP 15 290CT02 18NOVO2 —‘Prepare Charg
1050 Characterization HASP Independent Review Committ 5 19NOV02 25N0OV02 FCharacter--
1060  Perform Rad Surveys and Counts Prior to Activiti 25 19NOV02 23DECO02 ———
1070 Retrieve Samples to be Sent to an Off-Site Lab 4 24DECO2 27DEC02
1080 Temporary Sample Storage & Monitoring 65 24DECO02 24MARO3
1090 SMO Support - RAD 68 24DECO2 2TMARD3
1100 SMO Support - Organic 68 24DEC02 27TMARDZ
1110 SMO Support - Inorganic 68 24DECO02 27TMARO2
1120 Solid Waste Off-Site Lab Analysis - RAD 65 30DECO02 28MARO3
1130 Solid Waste Off-Sile Lab Analysis - Organic 65 30DEC02 28MARO3
1140 Solid Waste Off-Site Lab Analysis - Inorganic 65 30DEC02 2BMARO3
1150 Prepare Characterization & Decision Analysis Rep 20 31MARO3 25APR0O3
1330 Project Engineer (PE) Support 496" 31MARD3 21FEBOS !
1160 Characlerization & Decision Analysis Report Inde 5_28APR03 _02MAY03 |
1190 Provide Title Cost Control Support 10 05MAYD3 16MAY03
1200 Prepare Title Project Schedules 10 05MAYD3 16MAY03
1180  Prepare Title Cost Estimates 20 05MAY03 30MAYD3
1220 Prepare TBA and Scope Agreement 20 05MAY03 30MAYD3
1230 Project Investigation 20 02JUNO3 | 27JUNO3
1290  Prepare EDF - Decon Work Areas 5.3DJUN03 04JULD3
1260 Prepare EDF - Equipment Removals 10 30JUNO3 11JULOD3
1280 Prepare EDF - Video Inspections 10 30JUNO3 11JULO3
1300  Prepare EDF - Remove Liners 10 30JUNO3 11JULO3
1250 Prepare EDF - Structural Demaltions 20 30JUNO3 25JUL03
1270 Prepare EDF - Drain, Flush & Test Lines 20| 30JUND3 25JUL03
1240 Prepare EDF - Piping Removal 40/30JUNO3  22AUGO3
1550  Subcontract Administration | 427/30JUNO3  |15FEBOS
1460  Prepare WO to Decon Work Areas 10 07JULO3  18JULO3
1530 D&D Operations Lead (OL) Support 415 07JULD3 04FEBOS
1390 Prepare D&D Waste Minimization Plan 5/14JULO3 I18JUL03
1420 Prepare WO for Misc. Demolition 20 14JULO3 08AUGOD3
1570 Makeup Flush/Pressure Test Inserts 6 28JULD3 ID4AUG[]3
1400 Prepare WO for Subcontracted Sawing 10 28JUL03 08AUGO3
1450  Prepare WO to Remove Liners | 2028JUL03  22AUGD3
1430 Prepare WO to Drain, Flush, Test & Video Pipe 30 28JULD3 05SEP03
1740 Prepare Disposal of Waste Documents 15 25AUGO3 125EP03
1210 Prepare Notice of Distrubance of Soils (NODS) | 20/25AUG03  19SEP03
1410 Prepare WO to Expose Piping 20 25AUG03 19SEPO3
1470 Preparation of D&D WP 20 I 25AUG03 19SEPO3
1560 Makeup Flush/Pressure Mockup 20 25AUG03 19SEP0O3
1440 Prepare WO to Remove RAD Piping | 30/25AUGO3  030CTO3
1760 Prepare Transportation of MLLW Documents 15 158EPO3 030CT03
1480  Project Mobilization/Set Up/Start Up 8/ 02MARO04 11MARO4
1500  Project Access Requirement Training 10 02MARD4 15MARO4
1310 Provide AE Support During D&D 232 02MAR04 19JANOS
1490  Direct Project Field Support/Supplies/Equipment 232 02MARD4 19JANOS
1510 Menthly Incidential Requirement Training 232 02MAROD4 19JANDS
Start Date 2IAUGOZ [26XX Sheet 1A of 4C
Finish Date DIMAYOS Date Revision . Checked | Approved
Data Date 010CT02
Run Date 25SEP0Z07:39|  WCO CPP 603 H20 EQP REMOVAL

Classic Schedule Layout
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Rty Aoty Origy ey Sy L.s. T oot % Nov opEc
» Usoiition o). . St Finish 23307 1421284 1118 252 9
1540 Supporting Safety Field Personnel during Field W 232.02MAR04 19JANDS |
1790 Prepare & Maintain Project Progress Photos & Boo 232 | 02MARO4 19JANOS |
1580 Prep Above Grade Piping for Draining 12 12MARO4 29MARO4 |
1690 Subcontracted Wire Wall Sawing 5 16MARO4 22MARO4 |
1680 Removal of Stainless Steel Floor Liners 40 23MARD4 17MAY04 |
1580  Drain Above Grade Piping 20 MARO4  26APRO4 |
1600 Install Flush/Pressure Test Pipe Inserts 8 2TAPRO4 O6MAY04 :
1610 Install Flush/Pressure Test Drain Lines Equip 4/ 07TMAY0D4 12ZMAY04 |
1620  Pressure Test Lines | 10/13MAvos  [26MAv0s |
1630 Flush Lines 12 27TMAY04 11JUND4 |
1635 HIC Results and Disposal to RWMC 90 14JUND4 150CT04 i
1640 Video Inspection of Lines 18 14JUNO4 _D?JULCM |
1670 Above Grade Pipe Removal 10 165EPD4 29S5EPO4
1700 Misc. Demolition for Access 13 30SEPO4 180CT04
1710 Subcontracted Concrete & AC Sawing 14 30SEP04 190CT04
1720 Expose Pipe Lines 35 | 200CT04 IG?DECN |
1650  Below Grade Pipe Removal | 10/08DECO4  21DECO4 |
1770 Transport MLLW by Truck 1/22DEC04 22DECO04
1730 DeCon Work Areas | 18/22DEC04  14JANOS
1750 Off-Site Commercial Disposal of MLLW | ?IEQDECM .23DEC[)4
1520 Project Demaobilization/Final Clean Up 6 17JANOS 24JANOS
1830 Perform Rad Surveys After to Decon Activities | ‘IUIZSJANUS 07FEBOS
1320 Provide/Prepare Post Activily Engineering & Desi | 20/25JAND5  21FEBOS
1840 Sample Data Analysis & Document Report | 15/08FEBOS 2BFEBOS
1850 Prepare Post Deact’'n Characterizat'n Report 15.01MAR05 .21MAR05
1860 Post Deact'n Characterizat’n Report IRC 5/22MAR05 I28MAR05
1870 Prepare Final D&D Report | 20/29MAR0OS | 25APROS
1880  Final D&D Independent Review Committee (IRC) | 526APROS  02MAYO0S5
1890  Prepare & Release D&D Project Data Files & Photo | 5 03MAY05 |09MAY05
2000  END - PIPING REMOVAL [ o |oamAY05
3000 START - TRA MOCK UP 0 010CT02 @ START - TRA MOCK UP
3020 Prepare WO - Water & Drain Line Installation 20. 010CT02 .2BOCT02
3090  Shop Build Nibbler Attachment Phototype 20 010CT02 280CTO2
3030  Subcontract Administration 40 010CT0Z 25NOV02
3010 Provide AE Support During Project 190:010CT02 .23JUN03 Y
3050 Install Water & Drain Line 2 290CT02 1300CT02 flnstail Water & Drain Li
3040  Supporting Safety Field Personnel 22_290CT02 _Z?NOVOZ ‘_Supnoﬂi
3060 Build Mock Up 75/310CT02 12FEBO3
3070 Mock Up Testing 90. 13FEBO3 18JUND3 i
3080  Dis-Assemble Mock Up 4/19JUN03  [240UNO3 |
3999 END- TRA MOCK UP Lo 24JUNO3 |
5000 START - VESSEL CLEAN OUT 0/010CT02 4 PSTART - VESSEL CLEAN OUT
5100 Prepare Davis Bacon Determination | 10/010CTO02 140CT02 | Prepare Davis Bacon Determinati
5010 Prepare Pre D&D Field Sampling Plan (FSP) | 15/010CT02 210CT02 Prepare Pre D&D Field Sampl
5030 Prepare Characterization HASP . 15:010CT02 210CT02 Prepare Characterization H
5280 Subcontract Administration . 380 010CTO02 15MARD4
5380 Project Engineer (PE) Support 380 010CT02 15MARD4 Y
5020 Pre D&D FSP Internal Review Committee (IRC) | 5 220CT02 280CT02 | PPﬂ} D&D FSP Internal ReV
5040  Characlerization HASP Independent Review Committ . 5 220CT02 280CT02 tharacterizartion HASP In
5050 Perform Waste Sampling _ 4 290CT02 01INOVO2 | FF:‘erform Waste Samplin)
Start Date 23AUGOZ | 26XX Sheet 2A ol 4C
Finish Date DaMAYDS Date Revision . Checked | Approved
Data Date 010CT02 | |
Run Date

25SEPOZ 0739 yCO CPP 603 H20 EQP REMOVAL
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5110
5230
5210
5120
5130
5140
5240
5220
5150
5160
5180
5170
5270
5300
5250
5320
5260
5190
5310
5390
5290
5330
5360
5400
5350
5370
5200
5340
5410
5420
5999

Activity

Description
Sample Management Office (SMO) & Risk Support
Liquid Sample Analysis
Prepare Characterization & Decision Analysis Rep
Characlerization & Decision Analysis Report Inde
Prepare Title |l Cost Estimates
Prepare D&D HASP
Prepare D&D Project Execution Plan (PEP)
Prepare Title Il - AFC Cost Eslimates
Provide Cost Control Support
Prepare Project Schedules
D&D HASP Internal Review Committee (IRC)
D&D PEP Internal Review Committee (IRC)
Prepare TBA and Scope Agreement
Project Investigation
Prepare EDF - Decon Work Areas
Prepare EDF - Piping System
Prepare WO to Decon Work Areas
Project Mobilization/Set Up/Start Up
Prepare WO for Subcontracted Treatment
Project Access Requirement Training
Prepare WO to Install System
Provide AE Support During Clean Out
Direct Project Field Support/Supplies/Equipment
D&D Operations Lead (OL) Support
Supporting Safety Field Personnel during Field W
Monthly Incidential Requirement Training
Deactivation - Vessel Clean Out
Prepare & Maintain Project Progress Photos & Boo
Preparation and Decontamination of Area and Equi
On-Site DOE Disposal of LLW
Provide/Prepare Post Activity Engineering & Desi
Project Demobilization/Final Clean Up
Prepare Final D&D Report
Final D&D Independent Review Committee (IRC)
END - VESSEL CLEAN OUT

Orig Early
Dur Start

68 290CT02
65/ 0anov02
20 03FEB03

5/03MARO3
5 10MARO03
15 10MARO3
40/10MARO3
5 17MARO3
5/ 24MARO3
10 24MARD3
5/ 31MARO3
5/ 05MAY03
10/ 12MAY03
20 26MAY03
4/23JUNO3
30 23JUND3
10/ 27JUNO3
8 04AUGO3
10 04AUGO3
10/04AUGO3
40 D4AUGO3
160|04AUGO3

160/ 04AUGO3

160 04AUG03

160/ 14AUGO3

160/ 14AUG03

111|29SEP03

| 116°|205EP03

| 12|20FEBO4

| 2loamaros

24/ 17MARDS

4i25MAR04

20 31MAR04

| 5/28aPRO4
DI

Early
Finish

30JANO3
31JANO3
28FEB03
07MARO3
14MARD3
28MARO3
|02MAY03
'21MAR03
28MAR03
04APRO3
04APRO3
09MAY03
|23MAY03
|20JUNO3
26JUNO3
|01AUG03
10JULO3
113AUG03
|15AUG03
[15AUG03
|265EP03
|12MAR04
|12MAR04
|12MAR04
| 24MARD4
|2aMAR04
|o1MARO4
|08mARD4
|08MARD4
{03MAR04
[19aPRO4
|30MARD4
|27aPR04
|0aMAY04
|0amayos

2002
s | ocT [ NOV [ DEC
2330 7 1421 284 11 18 252 9

| —

7000  START - VESSEL REMOVAL 0[250UN03 |

7010 Prepare TBA and Scope Agreement 4l2s5uN03  [300UNO3

7190 Shop Build Nibbler Attachment Device Bi 25JUNO3 lo4JuL03

7240 Project Engineer (PE) Support . 395‘I25JUNU3 I23DECD-4

7020 Project Investigation | 4/00ULO3 | 04JULO3

7040  Prepare EDF - Decon Work Areas 5070UL03  11JULO3 |

7030  Prepare EDF - Vessel Removal | 2slo7suL03  08AUG03 .

7080 Subcontract Administration 383" 07JULD3 22DEC04 |

7080  Prepare WO to Decon Work Areas | 10/140UL03  250UL03

7250  D&D Operations Lead (OL) Support | 378" 14JULO3  22DEC04

7110 Project Mobilization/Set Up/Start Up | 8|11auGo3  20auco3

7130 Project Access Requirement Training | 1011AUG03  22AUGO03

7070 Prepare WO to Remove Vessels | 30/11auG03  |19sEPo3

7050  Provide AE Support During D&D I 307" 11AUGO3  |120CT04

7100  Supporting Safety Field Personnel during Field W | 307" |11AUGO3 120CT04

7120 Direct Project Field Support/Supplies/Equipment | 307*11AUG03  |120CTO4
Start Date 2IAUGO2 | 260X Sheel 3A of 4C |
Finish Date O9MAYDS Date | Revision Checked | Approved
Data Date 010CT02 S| [—
Run Date 25SEPO2 0739

@ Primavera Systems, Inc.
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stk Aty og| Emty | Emy g g A e —Toer]
in Pescription DU st 307 1421284 1118252 9
7140 Monthly Incidential Requirement Training 307" 11AUG03 120CT04
7260 Prepare & Maintain Project Progress Photos & Boo 307" 11AUGO3 |120CT04 |
7180 Deactivation - Demo Vessels | SGIUBJULM 15SEPO4
7160  Preparation and Decontamination of Area and Equi | 8l16sEPO4  |27SEPO4
7200 Prepare Disposal of Waste Documents | 15/16SEP04  0BOCTO4
7220 Prepare Transportation of MLLW Documents | 15 16SEP04 |060CT04
7270 Perform Rad Surveys After to Decon Activities | 7/28sEP04  |060CTO4
7230 Transport MLLW by Truck | 1lorocTo4  |o7oCTO4
7150  Project Demobilization/Final Clean Up | alorocTo4  120CTO4
7280 Sample Data Analysis & Document Report | 15 070CT04 |270CT04
7080  Provide/Prepare Post Activity Engineering & Desi | s0°lo7OCTO4  15DECO4
7210 Off-Site Commercial Disposal of MLLW | 1/080CT04 l08OCTO4
7290  Prepare Post Deactn Characterizal'n Report | 1s/280cT04  [17NOVO4
7300  Post Deact'n Characterizatn Report IRC | sl18NOvo4  |24NOV04
7310 Prepare Final D&D Report | 1525NOV04 | 15DECO4
7320 Final D&D Independent Review Committee (IRC) | s|t6DECO4  |22DECO4
7340 Prepare & Release D&D Project Data Files & Photo | 4/23DEC04 |28DEC04
7999  END - VESSEL REMOVAL 0 28DECO4
Start Date 23AUGO2 | 26XX Sheet 4A of 4C
Finish Date OIMAYOS Date | Revision | Checked | Approved
Data Date HOCTo2 1 .
Run Date

25SEPO207:33| OO CPP 603 H20 EQP REMOVAL
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C  JAN  FEB__|  MAR [ APR MAY 1 I | I '}, — |-
16 23 30 6 13 20 27 3 10 17 24 3 10 17 24 31 7 14 21 285 12 19262 9 1623307 14 21 2864 11 18251 8 1

ng Plan (FSP)
ew Committee (IRC)
cterization HASP
zation HASP Independent Review Committ
erform Rad Surveys and Counts Prior to Activiti
FRetrieve Samples to be Sent to an Off-Site Lab
Temporary Sample Storage & Monitoring
_suo Support - RAD
—suo Support - Organic
'—ﬁuo Support - Inorganic
—Solid Waste Off-Site Lab Analysis - RAD
olid Waste Off-Site Lab Analysis - Organic
_%alid Waste Off-Site Lab Analysis - Inorganic
Prepare Characterization & Decision Analysis Rep

Project Engineer (PE) SUW'_

-(;i' ization & Decision Analysis Report Inde
Provide Title Cost Control Support
FPrepam Title Project Schedules
_Pmpare Title Cost Estimates
_I:mpare TBA and Scope Agreement
—F:toiect Investigation
Fmpare EDF - Decon Work Areas
FPrepam EDF - Equipment Removals
Prepare EDF - Video Inspections
Prepare EDF - Remove Liners

_Pfepare EDF - Structural Dem
me EDF - Drain, Flush &

Prepare EDF

Subcontract Administration -
Prepgra WO to Decon Work

D&D Operations Lead (OL) Su .
FPmpare D&D Waste Minimization

Prepare WO for Misc.
FMakeup Flush/Pressure
FPrepam WO for Subc
_F_'rapare WO t
Y
Fp;
\J
Start Date 23AUG02 |26XX Sheet 1B of 4C
Finish Date O9MAYDS Date | Revision . Checked | Approved
Data Date 010CT02
Pl Dits 25SEP0207:33|  yCO CPP 603 H20 EQP REMOVAL
Classic Schedule Layout
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2002

_ DEC JAN FEB MAR [ APR | MAY | JuN | JuL [ AUG | SEP
1623 30 6 1320 27 3 10 17 24 3 10 17 24 31 7 14 21 285 1219262 9 16 2330 7 1421 284 1118251 8

lin Line Installation
iment Phototype
ict Administration

Provide AE Support During Project
p

hg Safety Field Personnel
ild Mock Up

—hxk Up Testing

?is-ul\ssamble Mock Up
END - TRA MOCK UP

pn
ng Plan (FSP)
p

e —]

ew Committee (IRC)

llependent Review Committ
b A J A
Start Date 23AUGOZ | 26XX Sheel 2B of 4C
Finish Date 09MAYDS Date | Rewvision . Checked | Approved
Data Date 010CT02
Run Date 25SEF020738|  \/CO CPP 603 H20 EQP REMOVAL
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| 2002 2003

?ample Management Office (SMO) & Risk Support
_l?iquid Sample Analysis
_P'rapare Characterization & Decision Analysis Rep

DEC JAN FEB MAR APR - MA JUN |
16 23 30 6 13 20 27 3 10 17 24 3 10 17 24 31 7 14 21 28 5 1219 26 2 9 16 23 30 7

Ju AUG | Sep
1421 284 1118251 8 1

-t ization & Decision Analysis Report Inde

v
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